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^ ^^:£^<^1(B) (binding domain)4 olf^s^ ^-g-7lAl<i (functional group. ^1*V "F" 

-8-^(fusion)<^ ^l-<^^ ^^^^ ^HsV :^flaE:^ ^^£^^(B)-«5lf'^-g-7UF) 

91 2tifl ^^l-A^ ^Ipflel- ^1)2:^ ^^:£^<a(B)-olf^^-§-7l(F) -§--^^1 ([^^£T^l^(B)-<^lf'2i-§- 
71(F) -8--^^]2) ^ o]^ ;^12:^^<^ ^<^li=V. 
&t\. xH«?|-7fl^, ^^£^fl^(B) o|:g.s)o1 ol^^^7l(F)S. olo^j^lfe c^^a- oV^li^ 

-tV Ai^(Ext)^ ^21-£t,il«y(B)3il- s|-^7l(F)l- -g-t^lT-H, o] oi^A>^(Ext)<^m AV#x41^ol 
tife Al^^^lol(cysteine)<^l 3.^5)^ ^ 7flSl A>olo^ aV^i41^o1 aI^^bH^Io^ 

4 ^l^^-§-7l(F) A>ol^ ^o^-^ ci].Dli^Al- Ait(Flx)<^1 5L^S)T^. o] o..gA>^(Flx)^ ^71 

(bulky)*>:^l oy^Ah^^'^ GASQEND(^el ^ . "t^^-yr. <^>^3i|-5^-:?l 

, <>Viii:4ss^)^ 5.^«V^ -^«St!:(flexible) <iM:ii^ A-1<tS. <i1^<^^ ^^^1^ ^Ipflej- ^fl 

2:^ ^^S.^^(B)-^-§-7l(F) -g--^^l7> ol^^fl^ oil- t^l ^^7l A>olo^ wj-tfl^ 
S. 1 
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o]%5|-m^ 7>51S. ^flS^ ^^£Tifloi_^^7] •%.^^]^ o]^^] ^ o]^ ^1 

2: ^j-^ {A Dimer of Chimeric Recombinant Binding Domain-Functional Group Fusion formed via 
Disul fide-bond-bridge and A Process For Producing The Same} 

S. 1^ [B3(Fd)-Ext(4CFll,16,21)-PE38]2* ^^^l^lfe pMH21, pMH22, pMH235q- 
B3(Fd)-Ext(AQ4CF16)-PE38(hinge ^^<^ ""^^^^ plasmid) » pMHS22Sl ^2: 

iE. 2fe PCR-^ ^tb pMH21,22,23,pMHS22^ M-^^t=1-. 
S. 3^ ^el->n:ilJE. pMH21.22,23,pMHS22^ M-^^i^V. 

2. 6^ [B3(Fab)-ext-PE38]2^ ^le^-'^Til-. 

3E. 7^ Superdex 200 column profile ^ SDS-PAGE analysis M-^^-'^rf. 

5. 8^ divalent immunotoxin ^ control molecule scFv-PE40^ ^^-l- M-Bfvfl 

5. 9^ [B3(FabHl)-PE38]2Sl M-BV^t)-. 

£. 10^ B3(FabHl)-PE38 ^ [B3(FabHl)-PE38]22l TSK-QEL G3000SW column^ x^EV'^t:)-. 
£. 11^ BMH ^ BM[PE0]4Sl ^2:1- M-B|-^rV. 
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S. 13^ PCR-^l pLSC52^ ^^4^^ ^Bj-'icf. 
S. 14fe PCR<^1 ^tb PLSC32S1 ^^^^g^ M-B^-^ii).. 

S. 15^ [B3(Fab-CH3)-PE38R]2Sl Source-Q column profile ^ SDS-PAGE 441" M'^'^^. 
2. 16^ [B3(Fab-Fc)-PE38R]2Sl Superdex 200 column profile ^ SDS-PAGE t+^'fiiil-. 
S. 17^ [B3(Fab-CH3)-PE38R]2^ Superdex 200 column profile ^ SDS-PAGE ^^r^ ^^^S.^. 
S. 18^ [B3(Fab-CH2)-PE38R]2^ Superdex 200 column profile ^ SDS-PAGE 44* ^^"^"^^ 

•> ^ (binding domain, ol^> "B"el- o]^^ 3l-§-7lAl<i( functional 

group, ol^V "F"^ -g-^(fusion)<^l ^^^^ ^^^^ J'fl^:^ ^^3E.t^*$l 

(B)-ol^al-^7l(F) -§-^^l([^-S|-S.i3fltlCB)-«^l^^-g-7UF) -8-^^13)* <^1%^4% 7\MS. ^4 
^-l^ ^l^l-^ ^Hl^l- ^^£^^(B)-ol^2l-§-7UF) -g-^^fl ([^^i-S.^m(B)-«^l 

^^-§-71 (F) ^ <=>1^ ;^s^^<^ ^<i1tv. 

-a: A-l^(Ext)ol ^^£P|1^(B)4 ^-g-7l(F)l- ^] ^^AV^(Ext)<^m ^^V^fe^fl^*^! 

Al:it:fl^(cysteine)<^l Sl*^ ^ 7fls1 ^^^1 A>oio^ A>^^fl^^l ^fe ^l^i^^^ 

AV^61| SiSll 0]%^^^ 7}SL7\ ol^^7> ol^ol;^lT3^. o] «=i^A>^(Ext)<^ 
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(bulky)tl-^l o>T3l2^AVoi GASQEND(#Bl>il. -^B^-Xi. ^^m, "i-^^^. oV^sj-^l-^ 
5£^ o>>,5l-eH>5:l:)^ i^^Vfe -fl-Sitb(f lexible) <:>Hic:'«:}: a-^^s. <5l^<i1;^ ^^^^ ^Hls)- 
:^fl2:^ ^^2.T^^(B)-2l-g-7UF) -e-t^l^V ol^^m oil- ^41 ^-8-7] A>o-jo^ o^^l^ ifj-gfl» 

' ^ 7Hls|- ^^£Till-?l(B)-olf^3|-g-7KF) -§-^^1 <^1^^1^ ^^^1 ^}'>]^ ^^1% 

«ll 5.^«^ tfl^ jL5i|-7> ^71 ^fe -B-"^^>'fe(Flx)* 3L^-s1-fe ^-f ^3^^ 

> "^^fe ^^l-^^'H^^ ^}^^ "^^iT^l- [^2:: Hall, Walter A., Iramunotoxin Method 

and Protocols, Method in Molecular Biology Vol 166, Humana Press, Totowa, New Jersey]. 

*H =1 *=fl^fe scFv, pPv. sdFv, Fab, L(^=^^^ l7fl LL(^=^ 

2711 ol^^ H(^:N1^* I7fl ol-§-t!: HHC^ifl^-i: 27fl o]^^ diabody, 
triabody, tetrabody, double headed antibody ^-i: ^ ^ Si^^ [^2:: Brinkmann, U. , et 
al.. J. Mol. Biol. 268, 107-117, 1997, Chaudbary. V. K.. et al.. Nature 339 . 394-397, 
1989, Webber, K. 0., et al . , Mol. Immunol. 4 . 249-258, 1995, Yokota. T. , et. al . , Cancer 
Res. 52 , 3402-3408, 1992, Kreitman R. J., et. al., Leukemia 7(4), 553-562, 1993, 
Pluckthun A. and Pack P., Immunotechnology 3 , 83, 1997, Holliger, P., et. al.. Protein 
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Eng. 9, 299-305, 1996, Atwell J., et. al., Protein Eng. 12, 597-604, 1999, Iliades P., 
et. al., FEBS Lett. 409 . 437, 1997]. «^lH-1tb ^^^^ 7l^^J:^ ^;^V 

-H-^^^ -g--^^ al-§-7l(F)^ 7]^^ ^o]^ 6.S a^<^ ^^«><^ ^5^^ ^'%r-^ ^-^^1 

» *<H TOP alpha. TGF beta. IL2, IL6, W, GMXF Stb ^l"^ 5^^^ ^•%r^ ^ 

^fe o^l» s-ol TBPl, TBP2. IFN alpha SEfe beta ^-§-^1, aiq- 

7^ [^2:: Hall, Walter A., Immunotoxin Method and Protocols, Method in Molecular 
Biology Vol 166. Humana Press, Totowa. New Jersey]. 3. <ms.A-l ^Ir^^^^l^^, 

*^^«fl. Mr^^m ^■%r^ S.^. ^S-^^S.^^ ^:±:3l-^7l S.^ 

-a-^^V^l^l- laHeljai DNA ^tb «9=<*1^2a2^^ ^■^•i", 

^l-^l-g-^ ^tt f-^ ^^^^^ fUt'S-^^ 2]-<^li# 

(liposome), S^^^V^ ^^1^ ^t!: w}o]^^a-1 * ^ ^Jl, ■%-^^}<^ ^}-%r^ ^ 

9X^ i:fl^^ ^ ^'"cft!: ^^>7> 7>^*>r1- (Hudson. P. J.. Curr 

Opin Immunol 11(5), 548-5. 1999)(Bagshawe, K. D., et al., Curr Opin Immunol 11(5), 
579-83, 1999)]. 

3> ^^ M]SL<^ ^■c>]^o,^ ^^l-^ ^^j-A^^l^Cbinding domain)^. ol-8-«1-<^ "^^^^ 4 
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^17> Sa4 [^2:: Cobb. P.W., et al., Semin Hematol 29 . 6-13, 1992]. «J-^]-^4i^-€-7l -§-^ 
^]o!^ ^H^^Hfe SOMtfl 2:<^ ^7flSl <a->^li^ 45E.S^<^ <^43L<H1 ^<^1t!: 

^^A-fl5L<^lH ^0.14 >g^4^:e.t:1-fe ^S-S. ^;^11^>fe ^-^1^. 

^^S^fecfl -^^^> 5^fl2:-^ 7l^o-l ^^-t*^ tcl-e^- c^el ^^31 :xt|2:^ y^^^^ 
^. f'^^-l-*^ 2:71 si ■sj-^l-=-dfc:^-S-7l -§-^^ (mAb-toxin)^ 

'y:^H7> feJL "^^^-^oil^i iii^* a.<^^^^M- [%3i: Pai, L.H., et 

al.. Cancer Res 52 . 3189-93, 1992] f-^-g- ^i^^ ^ '^^'d ^n^^}^ 

^-1- 3l->a6llA^o:| -^^-l--^ ^«fl 1:%^ <^dn Ir^*^^ ^S^^^-S. 'S'^^^lfe ^-^^ 

> ^7]^ «j-^-S.^2j-g-7l -8-^^fl7]- 71-^1^ o]^^ ^^1^^ -^^7]^ 7]^* ^ 

^ «fl43^<^^ ^ ■fi-^^^7l#^ ^^-^:5l^-g-7l -8-^^<^ ^t^^-^S 

^^^m *r SX^ 7l#-i: ^l^«V«=i , i^fl^ ^;^ltfl tfl 

Pai. L.H., et al . . Proc Natl Acad Sci USA 88 , 3358-3362, 1991]. "^^-^db^ 
-§■71 -g-^^^flS-Ai 71^^ «V7l ^^^^ ^^S. «J-^m^l-5l ^^^^^ 7V€«=a^( 

^^•^^^ 4^)^ ^^^^7l^;^l-sl s.^^j;^^:^^(^^^^7l«.7.1.o^ ^^6\] tfltt 
>llit|)[^3:: Kondo. T. , et al., J Biol Chem 263 , 9470-9475. 1988]^ ^V-g-^H "^^fl 
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^4 (Pastan, I., et al., Science 254. 1173-1177, 

1991)(Pastan, I., et al.. Proc Natl Acad Sci USA 88, 3358-3362. 1991)(Vitetta. E.S., et 
al.. Cell Biology 2, 47-58, 1991)(Allured, V.S., et al.. Proc. Natl. Acad. Sci. 83. 
1320-1324. 1986) (Hwang. J., et al.. Cell 48. 129-136. 1987)]. 
^477}:^] ^^^> ;tl|2:^7l#^ «^1^*H ^^^^^ ^J-^m^^V^ ^^^^^ -^^fe 3.n 4^ 
^S. M-^<^ 1: ^ ^tl-. «J-^m;^>s:| ^^^^ ^ ^^S. ^^T^^m VH^ VL^ 157fl 

^Hit-a^ (Gly4Ser)3^S. 9!^^ scFvCsingle chain Fv) ^^ 

Buchner. J., et al.. Anal Biochem 205 . 263-70. 1992]. VH^q- VL^ ol^^zf^o.^ o^^tb 
dsFv (disul fide-stabilized Fv) VH^ VL* ^<^]^^ ^H(base loop)S. 

pFvCpermutated Fv)^B|l. Fab^^fl ^o] :j.^o]t^, scFv-^4i3l-g-7l 

^ *J-^^^^^7l- 7>^ 21-^ ^^V^^ ^^S.^ ScFv-^^^-§-7lfe =L ^-Br 3.7]S. ^tfl 

^ ^54Jl^^^ [^S: (Buchner, J., et al . , Anal Biochem 205 . 263-70. 1992) 

(Brinkmann. U.. et al.. Proc Natl Acad Sci USA 88 , 8616-8620. 1991) ]5i|- ^l-m^^*:^H 
•^i^ ^^7] ^^o] ^/^ll^^S. M-Bl-u|-ul ^^^T^ [^2:: Brinkmann, U. , et al.. Proc 

Natl Acad Sci USA 89, 3065-3069, 1992] -y^^^-^l^i ^^fE. ^l^s^ ^ 

> scFv-^4^^-8-71 -^AVtb a.7l2l-^ 7}:^]^^^^ ^l-'t^^^^'^^i^ tb^^^^ ^ 

^^ ultts]*^^ ^i^7> dsFv-^4i^-g-7lcli:f. o] ^^B] -sj-^i-s-^^l-^jl ^"l- 

^iS-^-a-lL^il-fe scFv-^iJi3l-S-7l5il- Hl^^ ^5ij.# iLSa^ [^2:: (Pastan. I., et al.. 

130-11 



L02»y43599 '^^V- 2004/7/6 

Science 254, 1173-1177, 1991)(Pastan, I., et al.. Cancer Research 51, 3781-3787, 1991)]. 

^ 15^o] ^ 4^fl<^^1fe 10% ^Sl^ '^^^^] '^<^}^-%-^ ^^3. ^^Si^^S. 

^ 45-90^ ^Sl7} :fcfl ^JI ?J:<H1 S.^^^ :a.$J:tV [:t2:: Choi. C, et al., 

Cancer Res 55, 5323-9. 1995]. ^1 ^^€r dsFv7> «a-S^<^ ^^^«>'^ ^tfltb ^^sjfeT^ll 

ScFv-^4l^-§-7l5q- dsFv-^ai3l-8-7lS5. ^ Sife ^-f ^ ^-g- 7>^«>H^ al^^<^^ 

^bD7> pFvS., olfe -^^l^;^}^ VL^I 34 3bAVolSl p-iiiH€ = ^ VH^ 3^- 3bA><:»l^ p-^H 
<?a:it!: Brinkmann. U., et al.. J Mol Biol 268, 107-17. 1997], 

scFv-^^2l-8-7l . dsFv-^ifc^-S-71 H]^^ S£fe iL*lB^ 45.#^SL5i|-# &c^^$X 

&^>^ <i^^^ ^^^S. ^-gfl H ^2:7> ^«-^^^^Jl:^^ Tfl 

^o> ^^517114. 3.7l7> ^J-oV :f.§H nfl^islol m^^^:^ 

ol&lt!: ^e-i ^^1^^ 7>^a^o1 o;^^ ^;^>SAi %^l^;^>ol Pab %^l-s-4^3|-§-7l 

-S-^^^ <^l-§-^^ Fab-^4l^^-g-7l 7^2i^ ^M-^^^-^-y] -§-^^l7V ^1-<H^^ [^S 

: (Ghetie. M.A. . et al.. 1991)(Kreitman. R.J.. et al.. Cancer Res 53, 819-25, 
1993)(Choe. M. . et al . . Cancer Res 54, 3460-7, 1994)(Kreitman. R.J. et al.. Int J Cancer 
57 . 856-64. 1994)]. o] ^t^}^ ^fl^:^ «j.^-^4.z}.^7-) -g--t^^ofls ^1:1^ ^fl<^Ai^ 
3£ ^^7l7l- ^^^^^^-S-*^! ^tfl ^l^sl<H^ ^7l«j-^l-^^2h-g-7l -§-^^l(mAb-toxin)iil- 
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i3l <^^^^ a. 5^ 1=1- [^2:: (Choe. M. , et al . , Cancer Res 54 , 3460-7, 
1994)(Kreitinan. R.J.. et al.. Int J Cancer 57 . 856-64. 1994)]. SEtb. '^S'iV^^^^ ^11^^ 
^^1^ >«'?i3L#5. ^JL lOBfl^ia ^-^S. ^-B|-!3*4 [^2:: (Buchner, J., et al., 
Bio/Technology 9. 157-162, 1991) (Buchner , J., et al.. Anal Biochera 205. 263-70, 1992)]. 

f'^'='ll ^-sl- scFv-^^^-g-71'^1 wi-gfl #71 t4 3.711 ^Vci7i- 14^1 

t^ll, 3.711 ^H7l- 14^1 ^fe ^^S] Fab-^±.^-§-7l7> scFv-^d;i^-B-7l ^fl^^^^ 

<^lAi 3. ^^l-olo^A-l ;(fl^^5il-;^ Fab^ z| 4:x> ^2,^ ^^^o] ^^^>7ll 

sl;^l ^JL, A>^vflol%^^^ (intrachain disulfide bond)<^l 2711 ^c} ol%^^-^ t|A^^ 
■g-^^l^om- (disulfide bond scrambling)^ 7>^>^^ol ^JL, ^^Si[ X[o\c;\ a}^^ 

ol%5|.^^ (interchain disulfied bond)*^! <^1^^ Al^^Eflolo] ol^sf^^ 

^^1^<^M (disulfide bond scrambling)^ 7}^^^-i- ^^}^ «a^-^S7> ^ 

^■S] ^A^slxl ^^}c^ ^-^cfl tflt!: ^^3E >Ml7l7> ^^^^ ^l7l» ^^7} >S 

Xi* 7>^^^o-| ^01^0.5. Sjl^^T=l- [^2:: Choe. M. , et al., Cancer Res 54, 
3460-7, 1994]. 

> ^1^^ Fab-^i^-§-7l7l- scFv-^iJi^-8-7l^tl. :i^v*fl7l7> ^-f7> Fab-#^^ 
•§-7] 7^^^] :^^o] $X7]^^^ Fab-^i5::2l-g-7l^ ^S-^r-^^l^^^^l^i scFv-^dfci3l-^7l ^1 

«aol .golvj ^7.>7> 7>^^^ol o^ji o]^ ^^^c^ ^s:i-;^l7l*V7l7> Pfl^ C»1^7l 

Fab-^i^-g-7H 7ll^tb4-^ ^1^-8: ^4^<H^ ^ ^fe ^^1^1 
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^. >^>*^^ <='1%2|-^^<^1 Fab^ 4^1- fe^ ^^^^-i: -^<=^^l-7l ^IS. <?1 

f-^^-S-i ^«fl ^*<^^ 2:71^1 inAb-^=5i3)-g-7lSl ^7] <g-«:;^H7fl ^<^^^ 

H €€^1S.7V ^ ^7q-7> ^:t<^l sjfecll wl^H L^^'- Pai , L.H. , et al., Nat Med 2, 
350-3, 1996] scFv-^^^-g-71^ :^1SJL5i)-1- ^^VS^JI, 

^^^-§-7] ^^is^is. >3^Ai5'i7i 7V^ f-^t!: m^^^ ^^s-^q- ^ 

^«fl ^rl-. 

^•^ol SjTll ^^olTlM- ^-^^^^l =1^1 <=>1 ^^^2:* 

<^Hi^ ^^a:*^ ^4.2l-g-7l* ?>s4a1 ^^6|1 Estill oi^ ^^l^l^l^l ^ai3j-g-7l-^^^ 

zl-Spflol^ ^BflS-S. ^^o^;^ ^^Slo^ Hl^^ m^f** 
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fetfl, diabody, triabody, tetrabody, double headed antibody 

Takemura S., et al.. Cancer Immunol Immunother. 51(l):33-44 . 2002] ^^'^^ 

271-. 37]-. 47>S.Ai ^7>» ^ol^tfl. ^ ^T^oflAiaV :^o-| o]z]^ ol^^l 

» -§-^^1^1^ -s-^*^ 2t-§-7i AHi- o]i§7)i ^^s.n9m- ^ 

2:-g-<5iei-£ «^«fl«v7m- Titfl A>^:?><>i) ^^iu-^7v 'g<H\+i=v^ ^^^'^'i safe €;^v* ^^ 

•S* ^ ^7] t^^o14. 

> SE.t!: ^^^>^<=fl ^>#Tfl ^l^tfltl ^(intrachain disulfide bond counterpart 

cysteine)ol ^fe Al>,Bfl<5l^ o] ^.]^:,^o]c>] a}^^^ 7^7] ^o] (^^ ^o] 

^}7\] -^^S.^ ^7\^ 311-311 ^VjI ^^>^ -^^^fl % 3.t^, ^ 

^^)^<^] ^3.^ T^2: (rigid structure)* ^^^1 ^«>al. -fr"?!-^ c»V^li^>a:ol ^o] ^d] 
•^^^^» ^^1 ^fe -^"^^ ^V^^ ^^^fe ^4- -fr^tb ^V^^l ^fe ^}^^ 

^-i- ^ "t^"^ ^^'^ ^J^^^ ^^>«>>'^3i). A>^ifl;z|-ol Al^iBfl^ 
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yC^^ 3S>. 4^> ^2:51 ^>3*=fl ^fe ^'^'l^ "-^^^ ^''"1 

Bera, T. K. ^<^1 s^^fl o^&| 7>^1 ^S^l ^7;H wl^L ^^7> 
Sera, T.K. . et al,. Bioconjug Chem 9(6). 736-4, 1998] «^^-^^2h-S-7l 
-§-71 -S--t^l- ol%s^;i^o.s. 7>5LAl7^ o]^^ ^BflSl [%:^-=-iii^-g-7l]2« ^^^«>S.-^ *V<^ 

>-^oi^ 0]%^:^^ 7>jll«^ ^tb <^1%=^1 ^'^^■t- ^3^*1-^ 3^1- . 4 

^> ^2:^ ^^^o] o^i^Tll ^A^s)^7]. -^^ol] ^l^o] ufl 

> ^^Sl 71^2^ ^ ^3E.^^(B) (binding domain) 4 2l-B-7lA^<t (functional 

group)fi1 -S-%«^1 ^«fl ^^^1^ 7mHl- ;cfls^ ^^2.^1 
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6l(B)_ol^^^7l(F) -g-^^K[^^S.^1^(B)-ol^3l-g-7UF) -g-lt^l])!- ^ 
y^]:^^ o]^^]o\ 2^ ^S^^^ 7^^^ ^^S.i^<?l(B)-ol^^-g-7KF) -§-^^fl ([^ 

^:£^'?l(B)-<^l^^-§-7l(F) -§-^?^]2)« 7M«>jl, ol ^^£1:^11^(3) ^^S. 

<a^il'H <5l#2l-§-7l(F)S. oHt^I^ Al^(Ext)^ ^ (B) ^if ^•%-7] 

(F)# -i-^AlT'H. ol ^^A>^(Ext)<^fe -^V^i^l^*^! A]iiiEflol(cysteine)<^l i^s)*^ $1 

A}^^Ji\^c] '^V*^!^ -^Sltb 

^ A-l^(Flx)ol i^^^, '^l -^*^>^>^CFlx)^ m?l(bulky)«H GASQEND(#Bl 
-^a, ^-f^^^a:. o>S.3^el-^. <i>^i5^^H'5+)^ -fl-^tb 

(flexible) <:>VT^1ii^ ^i^^ <>1^«H^ ^^^1^ ^lofle^. ;^fl2:^ ^^S.Tiflol(B)-al-g-7](F) 
^17> <il^^ll- <^1» 4 ^-§-7] A>o-|o:| oj^]^ «3-:gfl^ ^^^It^ 2«fl ^^^^ 61 ^^1* ^^^*>fe 
o.^ §>^. 2Hfl ^^^^ 7HB1. ^^S.^"?l(B)-olf'^-8-7l(F) -S-t^^ 

•> ^'^^ ^2l-S.T^l^(B) (binding domain)3|- 7] a-] <g( functional group, <5l*> "F" 

^ -^^(fusion)"^ ^«<^^ ^'Hel- ^^S.T^^(B)-<^1^3»-^7l(F) 

-§-^^([^^£^"?l(B)-<^l^^-8-7l(F) <*1%^^^ 71-Jil^ '^^^]^ ^]^^ <^1^^1 

Ol 2tifl ^^A^ T'Hie)- ;^H2:^ ^^iEt^llol(B)-ol^^^^7KF) -8-^^l ([^^^£^'iI(B)-<^l^^-B- 
7KF) -8-^^]2) ^ <^1^ ^<^li=V. 
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xH^Tllfe, :^^S.tiil«a(B) ^^Slol ol^s|-g-7KF)S. o]o]7]^ c^^ o\xi]}^ 

Al^.Bjlol(cysteine)ol ^ 7fl^ aHs^ A>#xfl^ol ^fe Al^^^ol^^ 

(bulky)^^l oVTili^xvoi GASQEM)(#e1^, 4^. ^^t^I-^. -i-^^-^i. 

, c^Vii^sl-sTEAl:)^ 5.-t^>fe -B-^*t(flexible) <^VTali^^ /.^<^s. oW^^ ^^^1^ A 

^^£^]^(B)-^-§-7l(F) -§-^^l7> <^1^^1» n AVols^ «j-g|]^ :^>». 

2«11 ^^^^ ^A^«>fe ^^^S 

> ^ ^^^6j|A-l ^^S.n|l^(B)<^l2l- ^^A^ 2.^ ^^^^^ iL-fj-^V^ ^A^*>^ 
o>Dli^Ai. A-l«fs.Ai -^^l^S^I", l-*^ scFv, pFv, sdFv, Fab. L(^4^* 

^ LU^^i):^ 27fl ol-§--^ H(^^^^ 1711 «:>l-§-t!: i). HH(^^^-^ 27fl cy]^^ 
diabody, triabody, tetrabody, double headed antibody, ^1* TCF 

alpha, TGF beta, IL2. IL6, TNF, GMSCF , SEfe =i ^tt^^ ^fe 

c^-g-^!, <mi- l-ol ol#^ ^-§-^1, TBPl. TBP2, IFN alpha beta 
S.:^ BE^ ZL ^^A^* 2^21- ^^A^^ 3L-^«V3. ^ 

^^S. *>fe A-1*I ^t!rT=l-. 

> atb ^ ^^"^^lAi <^1^2l-§-7](F)e)- 1-^^^. 
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^1- ^^1-. ^l-^^-i- ^«fl e^-<^l5E#( liposome), X^^^V^ 

^ 2n ^^^^ ^B2^^ ^^:£^l'a(B)-<il^^-§-7](F) -S-^^ <5l%=^^ ^^^1 

#<^^ ^^^^J ^Hsl- ^112:^ ^21-s.Bilol(B)-6-|f.3)--g.7l(F) -§-^^([^^5.i^tl(B)- 
-§-7](F) -§-^^fl])» 0]%^:^^ 7}MS. <^^^]^ 2tiB ^21-^^ 7H15^ ^^^^1 

^(B)-<:>1^3l-g-7l(F) -§-^^1 ([^^S.^l'?l(B)-<^lf^^-§-7UF) ■%-^m2)S. ^«7l ^^<^. 
5.pfl^(B) ^-^S-^B] <?i^8-^o1 <il^3l-g-7l(F)S. oH^^lfe '^Mi^-y: -^KExt)*^! ^^3E. 
i^T?l(B)3a|- 2l-g-7UF)* -§-^>«l5'H. ^^>^l-^(Ext)<^m >^V#^^<^1 Al^^Bfl^ol 5L^s| 

^1^711 AV^vfl^o] P>;^1^ Al>iEll<?lail- o] ^2|-g.7l (F) ^^}o]^ -^c^^ 

A-l«g(Flx)<^l 5E.^3^)cl, o-| -^<?lA>^(Flx)^ (bulky )^>^1 <il-Tnl i^Aj-c] 

(JASQEND(#el<d. 4^, ^^b]-^, "i-^^^. '^Y^^^^, <^}^iA^B.^)^ S.^^^ 

-^^tb(flexible) ciHiiAj: a^^s. <:>1^<^;^, ^^^<?1 ?Hb1- ^'B^:^ ^ ^ (B)-2)-g-7l 
(F) -§-^^l7> o]^^^ o]^ x4) 31-I-71 A>o-|o^ <^^^ :?3-4i/^l7!l 2Hl] ^^^^ ^l^^l* 

^^^«>fe ^^^S. -gfl-fe 2afl ^%A^ ^2:^ ^^3ETifl<^l(B)-<^l^^-g-7l(F) -^-^^^ 
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-§-^^1])* <='l%^4-t ^VaS. ^^aIt^ ol^^Sflol 21311 ^Sj-A^ ^Hsl- ^112:^ ^z|-S.^^(B)-<5l 
^3)-g-7l(F) -g-t^ ([^^:£^<^l(B)-<^l#3l-8-7l(F) -§-^^]2)« ^S^*>fei^ll A>-g.5)^ 

^*<^^ ^^l■S.^^(B)-<^lf^^^^7UF) -g-'^^([^^H^^(B)-olf^3|- 

-8-7l(F) -S-^^l])« <:>1%^m^ 7>jilS. ^^^15^ <^l^^m 2«fl ^^S-^ 
"?l(B)-ol^^-g-7KF) ([^^£i^l^(B)-<^l#^-§-7l(F) -8-^^l]2)» A^^^^V^t^l AV-g-slfe 

<^ tflt!: DNA Al<l^^ <^Wel-. "^n^ ^i*!^ ^3^^ ^ ^ -M^^-^^ ^'^^ ^ 

-tt^i^^ i^^Vfe DNA ^^>S. ^ ^^«^ 5E.-f-^T=l-^ ^<^1^. ^^^-^S -i-^tb ^-ar^HI^ 

> ^ ^xgSl ^2)-S.tfl^-^-§-7l -g-^^1« >il2:^>7l ^fl^flfe ^ 

Al<i^ AjAT-tfl § ^ -fr^^V^ 5afe «fl^-H-^^l-"=fl 

4. 
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•g- 7^2^^ ^^S^A9l-^W^-%-7](.¥) -§-^^^ ^^tb ^^^^ 

1- '^>-§-«^l-<=^ ^^ as.. SE:fe i-^^-l- 4i) € 

>^l5t<^A-l ^A]^ ^ $jtTi|.. ^ ^o><:^ cg-;^!^ 6]v^% v^y^s, A>-§.^ ^= ^^cf. 

^^-^^<^ tfltb 2.^ ^fe DNA ^;^V^ ^ ^<^H>H ^ "t^^ nJ-^'^'fl 

^Sfil «?Bl vfls. -a-'^J € '^l^ ^V^"^ cDNAfe ^^J^ DNA ^7^1- '=>]^^}7]^ 

^^th^^(blunt-ended) DNA o]<^^7] ^^-^ A>-§.-s>fe 4^ o]c>]^7]^^ 

jL^iCligase)!:^ DNA ^7^^^ ^}-%-^^ . €^1 ^fe -ii^^ 'Snel^^ 1:^1^ 

jLtiiS. # ^ 

;^V^ mRNAS-^ wfl^2|:6i7l5q- ^^^^^^ ^7^^7]d\] cfltt ^ai -^-a: 

^^'^> ^^^V7> ^A>s|7l 4]-a1-<^, RNA f-^a^?} 7>^ 

* 7flAlt!:t:l-. <^w>^-2-S. A>.§-s)^ HS-S-Bll:^ t^'^<J=«H , <^1#^ ^<^ltb JL-irS ^^tb^^. 

^^^^ ^Hel- ^112:^ ^^5.^'?l(B)-«:»1^^^7l(F) -e-^^l([^^:£^^(B)-ol^2|- 
-§-71 (F) -§-^^13)» <=>l%sj-^t 7>51S. <?a^Al5!^ o]^^floi 2afl ^aj-A^ t'Ii^)^- ^fls^ ^^S.^] 
^(B)-ol^3)-g-7KF) -g-^^ ([^^S.^^(B)-ol#^-i-7l(F) ■8-^^]2)# '^^^tl-^tfl AV-g-sl^ 
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^tq , ^^i<^ nil-el- Hfl^di7"|sil- ^:^di7l ^;^lAi^#oi 

A>-g.^ ^ o;ttq.. ol^^ Ir^Chigh expression)^ -^^^^^ ^ 

>il5:(regulatory signal)* ^^^1. <=>\n^ ^H^^. -^^^ «V'=>l5^^. ^H^;! 

S-S-Bl, SV40 ^7l^^H.S.S.Bl (early promoter), JlS.^ gaU -B-^^> HS-S-B) ^o] oicj-. ;^ 

«-^Bl7> DNAA-llol ^ri- §til7V s.^ 

(transformation), H'ffl^^i^^Ctransfection), ^^7fl<5l^(conjugation) , -^^^^ -§-^ 
(protoplast fusion), ^^HS.S.Bllc>l'a(electroporation) , '^l'?^^^-^ ^(calcium 
phosphate-precipitation), ■^T^'l^AXdirect microinjection) ^4 7l-:^l 

1}-^* ^ ^5. xflS. S.<gm ^ 5514. 

> ^^43£^^ %^ 45L01714 ^ ^4. «V%^tb ^^45L«, 

^^<^]^'\ l-^(folding)SEfe- ^els-i^ 5.%*>fe ^ 



130-22 




%^ '^y^y. 2004/7/6 



2l-g-7l(F) -§-^^l])» 7>5IS. ^4^17^ <^1^^fl^ 2tifl ^^-^^ ^112:% ^^S. 

T^l^(B)-ol^^-g-7l(F) ([^^S.T^l^(B)-ol^2;i-§-7l(F) -§-^^fl]2)l- ^S^^^^tfl ^V-S-^ 

- ^5^3|E^oiH.» s^^fe -H-^^Vl: ^ui^l^ l-s^-^iTil S.^^ M]S.^ 

*M 2n ^Sfl-ol^2|-g-7UF) -^^^1* ^^^*Vfe ^E^^BfolS. 

^HsV «J-^l-«^l^^-§-7l(F) -8-^^!^ o]^nm: :^l2:«>fe ^^-^ ^^1^^^. 

5E ^^.^S-Ai. ^ 2flfl ^HSI- ^'flS-^ ^S|-S.Ti||ol(B)-ol^2]-4-7UF) 

-§-^^1 <^1^^fl* ^^^S. §1-^ 2.^^^^ ^l^tti^. 

-8-^^ ^1^^* S.^-^^ ^^o-S. :^^tb^. 
» ^ ^^^^ 2i3fl ^^^^ ^HeV ^flS-^ ^2}-s.p||oi(B)-2]-§-7l(F) -g-^^lfe ^>7l5q- 

> [^^:£^m(B)-Ext(Flx)-F]2 

2> '8-71-i^cflA-l, ^^£Tfl^(B) (binding sequence) ^^^J Sfe ^^^-1: a.-^*> 
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Extfe ^W^CExt, extension sequence)^^-! ^^S.^^(B) ^^S^B] <^^^o] o]^^-%r 
7KF, functional group)S. o]o]7]^ c>}v]}^^ >i^(Ext)ol ^3l-S.pfl<?l(B)3l- 3l-g-7UF)« 
^^Al^lt^. ^'a-A>#(Ext)'^fe -^>^^fl^«>l A] iii^loi (cysteine) <>1 S.^^'^ ^ 

o.S.>J*| ol^^l7V ol^o:)^^, SEtb o] <?l^A>^(Ext)<^l^ <^l%2l-^% 7>a^ ^l^^l* 

^iKFlx. flexible sequence)*^! S^s|t^, c] ^o^aV^(FIx)^ ^t-I (bulky 

GASQEND(#e|^. #^^1-^. <^>S2l-5l-^, <^V^4^B.^)-^ i% 

•S>^ -a-"^^(flexible) <^V^li^^ ^i^S. '^l^^;^ ^oL; 

o]S.^, nHiL^^i, H.S.S.&iZL ^4 ^-§-71 (F, functional group)* [^2:: 
(Farah, R. A., et al., Crit. Rev. Eukaryot. Gene Expr. 8, 321-356, 1998)(Trail. P. A., 
et al.. Science 261, 212-215, 1993)(Hinman, L. M. , et al., Cancer Res. 53 , 3336-3342. 
1993)(Pastan, I. Biochim. Biophys. Acta 1333, C1-C6, 1997)(Kreitman, P. J., et al., J. 
Clin. Oncol. 18, 1622-1636, 2000) (Zalut sky, M. R. & Vaidyanathan, G. Curr. Pharm. Des. 
6, 1433-1455 , 2000)(Goldenberg, D. M. in Clinical Uses of Antibodies (eds Baum, R. P., 
et al.)l-13(Kluwer academic, The Netherlands, 1991))(Lode, H. N. & Reisfeld, R. A. 
Immunol. Res. 21, 279-288 , 2000 ) (Pen ichet, M. L. & Morrison, S. L. J. Immmunol. Methods 
248, 91-101, 2001)(Lasic, D.D. & Papahadjopoulos, D. Science 267, 1275-1276, 
1995) (Park. J. W., et al., Proc. Natl Acad. Sci. USA 92, 1327-1331, 
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1995)(Niculescu-Davaz, I., et al., Anticancer Drug Des. 14 , 517-538, 1999)(SToldt, H. S. , 
et al., Eur. J. Cancer 33. 186-192, 1997)]. 

o^S.^^. ^ 2flfl ^^^^ 7^2^^ ^^S.^1'^l(B)-al-§-7l(F)-g-^^ 

[•^^ ^ ^^T^ ^-Ext (Flx)-F]2 

Extfe "?!^A>#(Ext)S-Ai ^^S.Tifl<?l(B) #^S^B1 "S^^*^ <^l^^-g-7l(F)S <^H^lfe 
<^}^]h^^ A-l^(Ext)ol ^^5E.T^'?1(B)^ 2l-g-7l(F)» -l-^^l^M, "^^Al.^(Ext)'^lfe- >^V^ 

#^^7l(F) X[o]Sl] ^<^^ oHi:.^ A|«t(Flx)'^l 5L^slT3^, o] o.o|A>#(Flx)^ ^T'KBulky) 
«M oVPli^-Ji"?! GASQEND(#5l^. -g^^^. <>l-^s)-e1-:?l , o>>i 

-H-'?itb(flexible) oMin-Ji -''i'iS. o]^6];^ ^ji; 

> F^ ■=-:5x2|-^7l^«-^^, wH^1^ ''S^. ^tt ^l-:^^!:, ^l" 

•> -g: ^^^1 2Bfl ^Hsl" ^ <^(B)-3^-g-7l(F)■€-•^^m <=>1^ 

> [Fab-Ext(Flx)-F]2 
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;a-7l-i]<:flAl, Fabfe Fab ^^-^ M-^MI^i; 

^«fl <^l%^4-t 71-H7V ^A^^^S.'i^ <^1^^17V cl^c>l;^H. S£tb ^^AV#(Ext)o11fe 
o>pli^xVol GASQEND(#BlAi, <^>S^s1-^. *=»V^ 

ol3L^, i3l-ol^-5isnA-1, ^3i|- ^-§-7l(F)» ^-b^-i^t^. 

. tf^ -y^BdS-Ai . ^1^^ 2UB ^^A^ ^1^^121- Afls-^ ^^:£tifl^(B)-2)-^7KF)-§-^:^lfe- 

> [^olS. 1] 
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> Vh^ ^^^^ 7>^<=i^* M-^vflji; 

> Ch^ ^"SSB :iL^<^^^ M-B^-xfluL; 

^^-§-7l(F) -a-^tt <iMi^^ >H^(Flx)o1 o] ^o^A>#(Flx)^ ^7Kbulky) 

^}^] oVuli^'?+'?l GASQEND(-l-5l^, a^I^. "l-^^^, #^^-5:1:. ^}^^^^. 

j^aEAV)^ 5.^€r>^ -a-^tbCflexible) <i>n1ia^ 'H't^ 
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a.T^ "^^S-Ai. ^ 2WB ^^^^ ^3l-S.Tilloi(B)-a)-^7UF)-g-^^ 




> Ch^ ^'^a^^ ^-=^11^ ^^^^^ M-bV^ji: 

» Afe ^Hi^^ T^Hl-tfl^; 
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Gfe ^Hii-y: M-B^-iflai; 

<^VPli:i^ Bl-<5l-?d^ M-^^floi; 
Pfe ^^Mic^ Hl:^^ M-B^iflJi; 

• 1 2 SE^ 3^ M-Bl-iflji; 

38kDa^ -B-:£^l» M"^^^. 

^'^^ B3^ S.^ ^j^lS ol-g.^rVc^ 2WflSl 7]-^^S.A-1 :|1^S.7> ^7Vtb 2 

flfl [B3(Fab)-(S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPE-^^2|-g-7l]2 ^^^V* ^1^^>^4. 

=L tfl^^^ -^^-=.^31.^71 ^-^^l^ol 17} ^21-'^^ (monovalent ^^1^ 

ol^^oi 27} ^^^^(divalent) •^^l-^i5i2l-g-7l -g-^^^ :^V€^ lafl^y^^^ 

i #^J:5i|-l- 7ltfl^ 4^ ^Ti]-. ^;^>fe Fab-CKPSISTKASGGPE-^4i^-§-7l ^^flo^ 17I- 
^^^^m ^^^^V^tll ^B^-ols. AV^oi Fd-CKPSISIKASGGPE-^4i2h-§-7l a}^3} L '^V'^ ^ 

. Fd-CKPSIS'IKA9GGPE-^4i2l-^7l a>#^ ^1-<H^ ^^o]^. ^V^^ '^V^^^*^! 
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^^lofl (S/A)fe S£fe -^el-^i^, (K/Q)^ Sfe 

^^'='1^ ^V^^ (G4S)n (=GGGGC SEfe GGGGSGGGGS S£fe GGGGSGGGGSGGGGS)!- v^- 
H^vfloL KASGGPE <a:<^| Fd-(S/A)KPCI(S/A)T(0Q)AS(G4S)nGGPE-PE38 S.^^^^ ^31 $1 

^^^^ Fd-(S/A)KPCI(S/A)T(R/Q)AS(G4S)nGGPE-PE38^S^ 4^^ o>T3li^xV«il X[ 
^ifl^ol oj^- Al>hi^«?l<i(| ^ ^7^^ Fab-(S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPE-PE38'^><>H 
ol%^;t^ 7\mA "^^^^^^S.^ [Fab-(S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPE-PE38]2^ ^^S. 

^1- 7>JiIS. 9^^^]^ omn^l 2i3fl 7^2^^ ^Sj-5.tifl^(B)-<^l^^-8-7] 

(F) -§-^5^(1 ([^^5.^t^^(B)-ol^^^-§-7l(F) ■S-^^]2)fe. ^^S-^'^ICB) ^^S-^B^ 
ol^2l-g-7l(F)S. o]o]:;^]^ o>Dli^X]. A-l^(Ext)<^l ^^H^"?1(B)^ ^-§-7l(F)« -§-^^l5'l 

A>^xfl^c-| Al^^lgfl^lSl S^Sfl 0]%^^^ 71-5171- ol^^7> <:>1^<H^1 

^. o] ei^AV#(Ext)«^lfe ol%^^^ 7}3LS. <il^^» «>1^7ll *>fe AV^xfl^ol a] 

^tfl"?!^^ T^M^ AliiBil^4 6l^2l-§-7l(F) >^H^ -n-^atl: ^i^(Flx)ol 
^] '9r'^^\^mJi)'B: m^l(bulky)«l-^l ^>>i^li:.^^ GASQEND(#5lxi, oQ.^^^^ 
^. <i>s.4e|.:Q, ^V^isl-sH-a:)-!: i^^Vfe -^-^tbCf lexible) oMh^>^ a^^S. ^1^ 

130-30 



.0; 
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B^jgBi-o-ici.^ ^^^M ^^-^^17^ ;^l2:tb^-. 
ol^VbflA-l, ^ ^Tgofl 4^ 2tiB ^^^^ T-ltflel- ;(flS-t ^^Hi^l<?l(B)-^^7UF) -^--^^^ 

^«fl :=^V4«1 ^]^^ -i^^ 71^:3. *M 2nfl ^ 

> [%aLS. 3] 



> 




s 




(s/A)KPa(s/Ayr(K/ti)AS(%s)jpca'E 




^l^tbl^. 
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[B3(Fab)-Ext-PE38]25!l- "t^ ^7l«>o^ 2Bfl ^2)-^ «^^-^4iah-§-7l -g--^^! 

[B3(Fab)-Ext-PE38]2^ S.7m "t- 
^ ^ 2wfl ^2|-A^ ^l^sl- ^H^^ ^^3E.T^l'^l(B)-^-B-7l -S--^ ^11*^1 %^-^4i^-§-7l 

-8-^^ [B3(Fab)-Ext-PE38]2^ ^^^^ Fab^^7l- (S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPES. ^^i^l" 
-§-7l<^ ^:t€ ^-^S. ol^^lll: ^A^«:>fet{l ^V"^^^*^! ^l^^tl<^l ^^^^ 

o. ^A^^^ B3(Fab)-PE38S.^Ei ^^^m. B3(Fab)-PE38^ ^"U B3^ Fab 

^ ^^5^ iq^^(PE) :^]7]^ PE38^ -e-^^l?^ ^l^tb ^<^m. 

^ -S- AV-g--^ -^^^ B3fe -^I"?}-. "d^^. -n-^*}-'^-, ^^^^ 
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•g: i2l^:5i(PE)Sl -^r^^^^l PE38-i: -^V-S-^ 5^1=1-. PEfe 37fl^ 

^2:2^ S-t^fl^^^ ^^^5]^ Si^. 45Li4 , ^^15. iflS. ol^g. 

^l7l*><^ 38kDa^ PE38^ >^1^^>5^4. 

^ ^^<^1 A>-g-^ ^<^4 B3^ ^Bfl<^l>Hfe ^:^*>fe- 37fl^ 

[Fab-Fc]7> [Fab-Fc]2 ^^S. ^<H^^. ^ ^^<^>«'ife 17B^ A>^ifl:^-<:>1 

^fe ^l^i^m^ '^V-S-^Vt^M- >^fl^^4^'=>i|^i <^^^^ 7}^^^ oils 1:^*1-^ ^ 

■ ^ ^^d\] A>-g-slfe Sl^^># (S/A)KPCI(S/A)T(K/Q)AS(G4S)nC3GPE^ GASQENDl- 3E.-^*>^ -^^ 
^ I(S/A)T(K/Q)AS(G4S)nGGPE# ^JL ^-^i^ , o]6\] ^yi^^}^ Al^ifl^o] ^fe a1>i 

tfloio^ 7H1 Sit!: 7V5I» ^ 7ll^ l-sl^El-«^l^ [B3(Fab)-Ext-PE38]S.^ 

Bl ^ ^T^2l 2^11 ^^^^ ^112:^ *J-^l-^4i^-§-7l -g-^^ [B3(Fab)-Ext-PE38]2# ^'^^^l-Tfl 

> o1&|^ ^ ^t^^ ^H|-o1c AV^ifl:^-o1 Al>i^l]oi o]:^^ •fr"?!tt '^Mici'a: 

(Fix)^ ^ 7ll^ sqs.4,2).^7l PE38A>ol6il <g^1^ ^^a]^ o.s.>«j 

B3(Fab)-Ext-PE38Sl o]^^ ^^]^7^ t!r^. 35:^«H>H ^^Itb 

•^Ui no] loflA-1 3^S. f'7>^ ^s. Ag^g «^-^l-<5l ^7V^^ :a.Sa^. 50 kdSl ^;^> 
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tk^ Fab 38 kd^ ^;^V^^ ^-9-<=»flfe -fh"^'«'-l*i(Flx)^l ^fe GASQEND^ 7fl^ 

^1^(B)4 ^-§-712^ a7i7V tij-^ ^-^ ^^^^^ ii"^ ^'a;^]-!:^ -QTfl 

^<=>14. 37]^ ^%£^^(B)3l- ^-er 3.7]^ ^•%-7] -g-^^^ ^ 

■f«^fe -B-*?i>«-V^(Flx)<:>l ^fe GASQEND^ 7ll^7> l7fl<a ^£ <^1%=^17> ^ ^^]^ . 

o.c^X[^^ GASQEND^ 7ll=^7V ^-f*^!^ SL^]^ ^^S.^1'?l(B)3Jf 2)-g-7l A>ols1 

tf. TltfltV a7lfi1 ^^S.^^(B)3|- Tltfltb 371^ 3l-§-7l AHo^ -B-^^AV^o^ J^^ofl 

^^tb <:'Mi::'iV GASQEND71- I7fl^ ^:^ll^>fe ^-f-^lfe ^^V* ^-i: 7>^a^€: ^ 

> ^ ^i^ofl tc}.^ 2flfl ^^-^ 5^11^^ ^^l-^^2l-§-7l -8-^^ SI o]^^ [B3(Fab)-Ext-PE38]2fe 

•^^1* ^s^^vfe -a-^^v^ ^r3i^-§-7i-i- Asx].-g|.^ -fr^^m -a-^A]^ ^ rfl^-s«=>flA-i ^^ai^i 

«<}-^^ -§-§-*l-<=»^ [^2:: Allured et al., 1986; Brinkmann et al., 1992; Pai et 

al., 1991; Roscoe et al., 1997]. 
i> ;;^V/fl^7fl^, .g. ^i:§6jl>«.-l ^e|3gB|-oiH. B3(Fd)-Ext-PE38« Ir^^V^ 7^2^^ 
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>ll2:^tf. oS{7]^, -i-B^sSBj-ols. B3(Fd)-Ext-PE38^ B3(Fd)-PE38^ Fd^^ PE38 ^\ 
<5H1 (S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPE^ ^^o]^ X[^^ ^JL $X^. ^B^^^ , *1 ^-f^ ^ 
^^>^(Ext)^ <^Hi^^ ^i^^ •'I(S/A)T(K/Q)AS(G4S)nGGPE"'^ «(|^-SH. B3(Fd)-Ext-PE385l 
^^^^ B3(VH)-B3(CHl)-I(S/A)T(K/Q)AS(G4S)nG(FE-PE383l- ^r^-. o^^AV#(Ext)<=^1 ^:^ll*Vfe '''V 
-t-ifl^o] Al>z^l«5lo] ^7fl^ Fab-Ext-PE38 AV^lofl 01%:^:^^ 7>5Ilr ^^^^x::f. 'S^^V^ 

PE38A>oH ol^^^jj <a^^ ^^^7} B3(Fab)-Ext-PE38^ "^l^^ %^^^] 

"^^^■11^ ^^^^ 3*V ^^^<^ ^<^>^i ^^-^^^ -^J-^l-^^^i-g.?! -S-%^H1A1 

* ^^^>*^1 ^^(S/A)KPCI(S/A)T(K/Q)AS(G4S)nGGPE ^ ^fe P(^l-€)^ 

^fl^^cfl «^^^ ^*>S^ oi^^^ ^t^. 

> B3(Fd)-Ext-PE38-l- ^m^Vfe ^ S.^^ ^li^ 

i- i^tb wfl«g:tb ^ -^71 l-e^sgBl-olH. B3(Fd)-Ext-PE38 ^ B3^ 

^4 ^S-*^*>al. #e|3gBl-olH B3(Fd)-Ext-PE38Sl- -&^*H 

^ 2Wfl ^^^^ ^BS^ *J-^l-^iL3l-§-7l -^^^V^ Ifl^ 

^(E.coli)«='ll^i ^'a^Uinclusion body)5l ^^S. ^^x^. ^'g^S. €2!=^^ 

o]B.^ yUa^i^ 3}-:^^ TI^IJL ^#6^:51 ^MM: 7l-^ ^S^-Sfl^^. 
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5^11^^ -S- ^«^>^ ^'^^'^ U-^^ <^l-8-^ ^ ^-^^ *=^1* *^ t^^: Buchner. 

J., et al., Anal. Biochem. 205(2), 263-70 (1992)] ^ [#2:: Buchner, J., et al . . 

Biotechnology, 9: 157-162 (1991)]<^ 7l^€ IJ"^^ ^ 4^ ^^=1-. 

^ ^tgofl 21311 ^^-^ ^^^-^±.^■%■7] -§-^^ [B3(Fab)-Ext-PE38]2^ ID50 ^-g: 

A431 ^a-sl^ 4ng/inl. CRL1739 Afli^<Hl>H Ing/ml , MCF-7 -fr^^^ >«fl5.^«^'<«-i 

5ng/ml^S- ^^£1^4. 2^ ^^^^ %^l-^:ii2l-€-7l [B3(Fab)-Ext-PE38]27> 1 

7> ^^^^S^ ^j^]-s.^:2)-g.7l -S--^^^ B3(scFv)-PE40<^ ^1^*^ CRL1739 ^S^^fl'H ^ 12i3fl 

^ 2wfl ^^^^ ^^S.i^l'?l(B)-olf^3l-g-7l ^^1 ^ 

2«fl ^^^^ ^^£i^^(B)-ol^3|-§-7l ^-^^>^ ^^m^ ^^^^ 

> ^ ^^^d\\ ttj-^ 2wfl ^^^^^ ^^£.T^l^(B)-<^l^^-§-7l -§-^^m ^^-^S. 2.^ «J-AV^ 

J:=^:^l, ^^^1. ^^I^m^ A>o]§^^^l7flM->il ^;^1^K<^1, COX-2 ^;^1^1), ^1 
^st'flH^iiiH.s.^l'^V^l "^^1^1. i^fls.T^si->il ^^1^1. ^s.^ "^AA, ^k^^^^AA^'%-A 

ras-raf ^1^^ ^S- ^S. ^^1;^!. >^li ^7l 7]^ cdk ^Irfi ^^^1. 

<^l^^e|-^l I ^^1^1, II ^^1^] ^)^ ^^^^ ^1^^ *§-8--sV^ 
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^ <asls. ^-^^ *W "^l^^ 5|-^Ai^;^l(<:^l. -^^n. ^^^^ CPT-11. 

^l^^lja . SU-5416, SU-6668, ■^s>g^ =^ ^4. 

^ 2tifl ^^^^ :^ll2:t ^^i-S.^l"?l(B)-<^l^^-6-7l -§-^^1^ S't ^1^17> -^^^^ ^-f 

•a:^^ ^^ll^q- ^xV^ A>^^ ^ Satq-. 

• ^ ^^-^ 2T3fl ^^^^ ^'fl^^ ^^2.^1^(B)-<»1^2l--§-7l -S-^^fl^ ^S-S- ^^^^ 

^^<^] tq-^ 2i3fl ^^^^ ^^s.T^"?i(B)-«^if^^-§-7i -§-%^i« ^«^*>7i«m ^^ 
2ufl ^^^^ ^^B.n9i(3)-<^w^-%-7] -s-^^fe- <^ei -§-^^. ^^1, 

T^o;];^ ^-"j^l 2.^ "^^-^l^ ^^1^ -e-^^. 

^^-^^ ^/2.^ ^^^J-ifl ^/S&fe ^^^fl 2^ ^^S. ^<^% ^ Sii^l-. 

^ SE^ ^;^> ^^). 'MelT'V, ^a., :iiBilc,>^xj., p>:ivil^ ^iBilov 
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^^2i]olH) ^ -a^^^S. e^=;(l]<>ll A>^£l^ ^^-^^ ^-n-l: 

^o^^ 6n^l ^^^^ <m» *^ A]^, -fi-sl-^ ^ ^^^-a ^ 9X^. "^^^ ^ -n-^^ 

^>7li4 ^V^^al^VTfl^ ^5. ^^^^ -g-*-^^ =^ ^Tli^- ^^1 

611^^ ^l^J-a: sllA]^^ -^-fi-l!: ^ $m. 

><>gA]6j| i> 

•^<^^ ^^l-Tilic^Sl 7ll^» 57fl'J^ ^7VAl7^ ^«-<H^ ^:^>«S1 o]^^ 
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[B3(Fab)-Ext(4CF5X)-toxin]2^ Fab-toxin^ ^]^^] ^^^-^ ?ah si^ toxin domain ^}^]'^ 

^ ^AHloflA-lfe B3 ^^1^1 Fab -^^ ^^>^>^^ 4Si^ 6Vi:'lii^'5+ ^^H1 ^> 

Al^Efloi4 -^Tll Yt'^ toxin domain Ayol^i c^^^-^^bI-oIh. aV^o] i^-5>^ -^'?a'^>^<^ >H 
S. 4€- 711^31 -^<^t!: •^V^lic'tl:^ ^«=>1 <^H <=^-fr7> ^^^^^ ^-gfl 

^ ^^^Sl HlJiL^}jlA|- ^V^x:!-. AV-g-^ -fr^ 0>Pli^Al.o^ 7fl^^ 11711, 16711, 2l7ll^ 

^el^VS^tl-. SEtt ^^'»'V't-<^l =E.^«l-al 5^^ hingeS.^^ ''•i^^ 
4^oi ^^<a^ '^V#^^<=>1 ^fe ^l^Bii^sl ^^q-i- #oi7l Ai>iBii^^ xfl>tl§V 

<^ ^l€r^ ^'^l^ ol.r>li^AVo.s. «^e|-\i^ A>-g-§>o^ ^^1^1 A>-g-«l-^^ ^-^^ 4^^ 

-OH iil-<^ ^tb ^-n-*- ^"^^ ''\^ '^l^ "^^^^ ^%*>^t=1-. 

> :^1^l«>fe- 47>;^1^ [B3(Fab)-Ext(4CF5X)-PE38]2 «:7q-«^ a>o1S1 ol%^ 

'^>#^^«=»1 Al>il^<il *>7ll ol^tt ^:i^2l-^7H til 

ol%5l-:l^ ^4^*^21. <g^l^2:^A^6li TfltV lJ-«fl^ ^2.* S-^ ^711 31^^1-Ji Al^vfl^ol 

^fe Al>i^Ol olJ?lSl A-1^6flA-l^ 0>Pli^A].o. jg.= :^>jl A}^^^A^ -^^^^ 0>Pli^AVSl 

7fl^^-i: ^7l-Ai7^ -B-<?i>^V'&<^l ^H'^i ^7>Al^cl.. Ol ^ 

:=^>1-^ <'\AAA ^^>1-^ T^^^^l ^^^^1 12-17^115. -H-<?i^ <^>t^li^^^ 7fl 
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^ -i^Hfe 50 kd Si Titfl ^7^^-%: B3 Fab 38 kd ^1 T^tfl ^ 

^^^:?>^ ^AJ^ <^1>I17M ^S<>1^ ^^Vlr'^l ^ 

^ ^^^^ 7>^?il ^vti|-^ Av^vfl^o] Ai>.^oisi tfl-^ ^a^^^ ^^'^'l 7V^^^ 
7V ^^71-^^^ <^1^^^il5l ^t^. 

' Protein expression system^S.^ E. coli BL21(\DE3)» ^''V^^^^. Cytotoxicity test«^ 
AV-g-tt Cancer Cell Line^ A431. CRL1739, MCF7. KB3-l<:>li:1-. pMH21. 22 , 23. pMHS22^ 
B3(Fd)-Ext(4CF5X)-PE38^ coding *>fe plasmid<^l:il, construct ion<^ ^\-%^% plasmid^ pMC74 
sq- pCE2 light chain-ir coding«H pMH21, 22 , 23, pMHS225q- light chain 

A"^^^ plasmidS.^ pMCH75^ ^'^V^^i^l-. ^^"^ plasmid^ cell line, primer<^l 
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IS. 11 



Name 




oding Proteins 




pMC74 




3(Fd)-SKPCISTKASGGPE-PE38REDLK 


pCE2 B 


.3(Fd)-SKPCISTKASG4CCG4S)2 GGPE- PE38REDLK 


PMCH75 


[6-B3(L) 


pMH21 


fi(Fd)-Ext (4CF11)-PE38 
=B3(Fd)-SKPCISTKAS(G4S)l GGPE- PE38REDLK 


pMH22 E 


i3(Fd)-Ext (4CF16)-PE38 
=B3(Fd)-SKPCISTKAS(G4S)2 GCPE- PE38REDLK 


pMH23 


33(Fd)-Ext (4CF21)-PE38 
=B3(Fd)-SKPCISTKAS(G4S)3 GGPE- PE38REDLK 


pMHS22 


B3(Fd)-Ext CAQ4CF16)-PE38 
=B3(Fd)-A KPCIA TQ AS(G4S)2 GGPE- PE38REDLK 


is. 21 


eel 1 1 ine 


cell type 


B3 antigen expression 


Used Media 


A431 


Epidermoid 


+++ 


RPMI 1640, 10% FBS 


CRL-1739 


Gastric 


+ 


RPMI 1640, 10% FBS 


MCR-7 


Breast adenocarcinoma 


+++ 


RPMI 1640 , 55. FBS 


KB3-1 


Epidermoid cervix 




DMEM, 5% FBS 


' is. 31 


Name of the primer 


Sequence 5 '-3' 


Primer MH-1 


TAA TAG GAG TCA CTA TAG GGA GA 


Primer MH-2 


AGA TCC GCC ACC AX AGA AGC TTT TGT ACT TAT 

GCT 


Primer MH-3 


CCA GAT CCG CCA CCA CCA err CCC CCr CCC COG 
GAA GCT TIT GTA CTT ATG CTA GGC TTA CT 


Primer MH-4 


IGCTGGTGGCGGATCTGGAGGTCCCGAGGGCGG 
CAAG C 


Primer MH-5 


rCG TGG TGG CGG ATC TGG AGG TGG CGG AAG CGG 
AGG TCC CGA GGG CGG CAG C 


Primer MH-6 


GCC GCG GGT GCT GAA GCT GAC GTC GCC GCC GTC 


Primer MH-7 


GGG AAT TCA TTA AGC TTG TGT AGC TAT GCA AGG 
CTT AGC ACC ACA 



'> Bacterial culture^l '^V-S-tb tryptone, yeast extract, agar^ Difco'««V, ^ 

•g^fe JunseiA>5^ A>-g.Br]-^r}.. ^if^ ^tb ^J-^S^"^^ ampici 11 in(Sigma 

chemical co.)^ ^3£7V 20Qfig/mlo] flfl;;^©!) ^7}^<^ ^\'%-^\^^. 
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Plasmid construction*^ a>^^ ;*flt!:JL^^ Ndel, Hindm, Sa/I^ NEBAV >«^>-€-*V^^. 
PCR amplificationoll'^i^ Ex Taq polymerase^ ligation<^l^i^ T4 DNA ligasefe TaKaRa^V ^1 

^V-§-*l-95m-. ^^-^^ Pierce>^Vsl Coomassie Plus Protein Assay Reagent^sl- BSA 

standard protein^ «='l-§-*>5l^. Dialysis, denaturation, refolding, protein purification 

^}^% buffer Sigma-^V^ ^1^^ -^V-S-^V^t^^-. Protein induct ion'*^! ^\-%-^ 

isopropyI-^-thiogalactopyranoside(IPTG)5iV dialysis'*"!^ urea^ Duchefa^^'V ^]^-^ ^}-%r^}'^ 
^. 

^el^^H ^}^^ column^ anion exchange chromatography^. Q-sepharose(Pharmacia 
Biotech)^ Source QCPharmacia Biotech)* Al-g-^>5^jl size exclusion chromatography^ 
Superdex-200(Pharmacia Biotech)-i: >««V^^^i=V. 



•5- 



" (Plasmids ^1^) 

> B3(Fd)-Ext-PE38 ^^112:^ ^^-sV^ plasmid^ ^1^^ pMC74(Fd-PE38)* template^. 

splicing PCRl: PE38A>ol6fl ^:^11«>^ KASGGPE (G4S)n ^] -^'S^ -^i^^ 

(G4S)n o] ^<^^ vector plasmid"?! pCE2 (B3(Fd)- 

SKPCISTKASGGPE-PE38* ^^^Vfe ^^)"=>fl Hind Ill^q- EcoRI* >^l-^^><^ ^^^V^ ^^1 
■^>^^. 

> S-t!: ^41^ >««1^^1^^ ^arel-Vi-^S. ^^'^^l?! pMHS22 (B3(Fd)- Ext(AQ4CF16)-PE38)^ 
pMH22 (B3(Fd)-Ext(4CF16)-PE38)» template^. ^^^^ PCR^ ^l-g-^fl fragment* ^ pMH22^ 
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[B3(Fd)-Ext(4CF11.16,21)-PE38]2» *^>»'l^lfe pMH21, pMH22. pMH235q- I 
B3(Fd)-Ext(AQ4CF16)-PE38 (hinge ^1 ^tfl <^lx>H^ o^] plasmid) ♦ #^^1^1 

pMHS22^ ^Sfe £ H M-BVv(l^ti|.. Plasmid^l 3E. 2<^ M-Bj-ifl^iaL, 



inclusion body IrBl) 

A>-g.§V^ 2^-7] l-el->ii3l:E. pMH21, pMH22. pMH23, pMHS22, pMCHTS^'fl ^1: 

<>i:^H, ^. co/y BL21(\DE3)«^'H ^li^^M^ (Studier et a/., 1986). ^^S^^Vfe- superbroth 
(Tryptone lOg, Yeast extract 5g, Sodium chloride 10g)<^ 0.05% MgS04, 2% Glucose, 
Ampicilin 150fig/mi per liter* ^7}% «r<3=^^ ^<='fl'^i 37-CS. ^l:^t:V. OD600 1.5-2.0AVolofl 

^^^S. ImMf] IPTGlr induct ion^^m ^ 0D600 3^S. € ^^^M S^-l^ ^ 

''^^S^^. Cell*^ 3500rpm, 41C«HlAi 20^:?> ^-^^^l "^^^ 2-^ ^. 200ml 

ice-chilled sucrose-§-^-^S. resuspensiontb ^ SOOOg, 4°C<^V^ 20^^ €'a^s^ ^V^^ 

^A^^. ^''^l ice-chilled water 200mlS. v^S.7\] resuspension^V*^ osmotic shock-1- ^ 
^, ISOOOg, 4t:<^'H 20^^ -^-^^^l *H outer membrane*^! ^iT^^ spheroplast pellet^ 

TE buffer(50mM Tris-Cl pHS.O, 20mM EDTA pHS.O)^ resuspension *>ul, 
Lysozyme^-lel* ^}<^ inner membrane* ?^l7lt!:4. ^^S. <^<a 5M NaCl^l- 25%Triton X-100* 
^7}^ tissuemizerS. ^d] incubationtb ^ 25000g, 301::?]: -^-a-SrSl 

^^^^^ inclusion body* Periplasmic protein^ ^iTl* -91^. 25%Triton X-100 

* ^7}n tissuemizerS. JLS.7\] ^fe 5^-^* 1^ ^4*l-<^ 25000g. 30^^ -^-^^s^ ^ ^, 
4M urea buffer(4M urea. O.IM Tris-Cl)S. washing ^ ^, TE buffer (50mM Tris-Cl pH7.4, 
20mM EDTA pH7.4)S. resuspension■s^^<:»^ 25000g, RT^fl^H 30^^ ^^^^sl ^r^-^ 3^ 
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tb^-. '^<H^ inclusion bodyfe Coomassie Plus Protein Assay reagent^ ^^^^ 

51 <3=-i: ^^*V3i, Tina 2.oHs.zL^^ ^M^^ "^-^ n^^"^. 

refolding %o]7}7] :^7?}:^] -701C<^ 

y^^:^ 

Inclusion body* -§--sfl^^-§-«3^(6M Guanidine-HCl , O.lMTris-Cl, pH8.0. 2inM EDTA 
pH8.0)<^l ^. ^^^^ 40mg =131 ^3r)7> 5M«^1 -S-«ll^#-g-^-^-i: 

AV-g.§V<:^ B3(Fd)-ext-PE38 3|- B3(L)^ 1:1 ^ ^^H^^. 0.06inM 
DithiotreitoKiyrT)^ 7>^ ^^^^l-^-* Tl^c^. SOOme ^^-§- 

-^(O.IM Tris-Cl, pH8.0, 0.5M L-Arginine-HCl , 1.6 mM oxidized Glutathione, 2inM EDTA)^!! 5 

1:100-5.S. 48a1:?>^<?]: lOtJ-^^i ^19*>5!l^. refolding ^} 

-§-€ ^^^^ 'y=^ # 80mg<^H refolding ^#-§-"^^ 1LaV-§-«>5|i=1-. refolded 

dialysis* ^ Q-sepharose, source Q, Superdex200 ^^^i ^s^sfl^tq- 

(Choe a/., 1994). 

> [B3(Fab)-Ext-PE38]2 M]S. ^^^^ ^^1 ^^^*V5i^. LeY ^€*Vfe 4 

3£^<?1 A431. CRL1739, MCF-7 ^^i^^q- ^-t^V^! tfl2:^oi kBS-I-^ 1>105 

eel Is/ml ^^*V<^ 96-well plate«^ 180^ ^ 24^1 ^^t> 37 1; CO2 

incubator-^l^i wfl*a=*>^^. ^^^^^ ^^>*^ lOOOOng/inl, lOOOng/ml. lOOng/ml , 
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lOng/ml. Ing/ml. O.lng/ml. O.Olng/mlol sj^s. 0.2% BSA7> PBS«H1 s|4^tb^. 5| 

^^ ^^n]^^^ A A 37fl^ well<^ 20 fd ^ Ir^^Val 24Al:t!:^<?> «fl«y=§V^4. 
C3H]-leucine(NEN)* ^ well^ ICi 7> slH^ U^l:?]: «fl'*t!: ^ -70t: «^ ^<>1 >*flS«- 
'^^^A -^-tl ^, 1450 Microbeta TriLux Liquid Scintillation Counter (Wal lac EG&G.co.)* 

^S.^^ [3H]'^<^* ^^-SVSat:!-. ^\-%-^ 47M Afli^:^ S 2ofl ^^^^X"^. 



:^A^ Inclusion body 
PCR^ ^1:^^ pMH21, pMH22, pMH23, pMHS22^ '^71 A-^t^ ^^-^ ^^c^ ^91^} 

■ T7 polymerase^ tfl^AgA}- v^r^^ Jf-gfl inclusion body^^^l A 

Fd-Ext-toxin ^ i^tt ^^^<='l SO-lOOmg/L, light chain^ 5.^-?!: ^«-^€<^U00-120mg/L ^ 
Cell ^^1 protein W antibody-toxin^^ ^t^^sI -31-71 -f^ osmotic shock 

^ outer membrane^ 9i"^ll^ si)-:^ 0.3. periplasmic protein^ :^7]^'^JL 25% Triton 
X-100. 5M NaCl S. washing 1^. 25% Triton X-IOO^S. washing ^if^-ir 

4M urea(4M urea. O.IM Tris-Cl)S. washing ^>fe ^f^* 1^ ^ TE buffers. ^<>1 

§ ^ washing ^V*^ €^ ^sl^Vfe 3:^ ^^^^S-H inclusion body protein 

J*ll7l«>^Ti|-. PAGE gel '^'^A-l €^1 antibody-toxin<5l 7:>^1«V^ densitrometry ^ 

•^(TINA 2.0)^ ^ ^311- Fd-Ext-toxin^ light chain-a: ^ 30% ^5.^^]-. 



130-45 



.0; 




143599 



#^ «^^>: 2004/7/6 



( [B3(Fab)-Ext (4CF5X)-PE38]2^^>^ refolding) 
2^•z^•3^ inclusion body. B3(Fd)-ext-PE38 4 B3CL),» 1:1 # refolding 3)-:^* ^ 

^]«V5a4. [Fab-toxin]2 ^nflo^ Exts^ ^ >^># 

ifl^<5l Al^iBfloi^ x^o^ -^S.^ ^Bfl^jlfetfl (pCEl^ refolding ^ 'fl 

4- ^S-il:^^ :a.55l^(Choi et al., 2001). ^l^Tfl ^l^^-^ ^V^ifl^o] oj^- 
o]o^ ^^y\ Fab ^^<^1 7M^:i Fab^-1^ vfl^ 'S'^*!^ 7>^^^ol 3.^ 

^^1* Ext^V^sl 15^^ ^^S. Fab ^^^Hl^i 'i<^^l7ll -sVJL Flx^V^^ 
-^^tb <iV^li^'a:^ 13711s. ^<^1 ^fe PE^ ^^«^>«>i^ ^^;^>-fr£iq- 

-B-^^-i- ^7>Al7^ a:2|.^ol ol^ol ol^:^^ ^ ^>«§^ ^ ^H^. AV^ifl^o] 

Al^Efl^o^ €^*>^ -a-^^ 9X^ :^Bl-Ol^* -a-'S^Vfe (pCWl^ ^y^})o] ^ 

^gEl-olH.^ ^<^^^c^ nfl [B3(Fab)-ext-PE38]2Sl ^-iV^^ o]^$] [B3(FabHl)-PE38]2 

0.014%«^A-1 0.06%S. ^7>*V^^. <='1fe '^[-o] xflofl :^o] ^7^^}^] 

A]>iBi1<?l^ FabS^B) 15^4^ ^^Hl FabM- ^-§-7l PE38S1 a}^ 

xfl;^ol oj^- Al^i^«?l5zl- ^-^^o] 3.7)1 •S'HM-^l ^3. atb ^^^S. 3.n ^«fl«V^l 

^31 ^^0.5. FlxAV'^^ -fr<S^ o>T>li^xi.o^ 711^71- *«^^^S.Ai PE38A> 

A-1 AV^xfl^o] Al^^ol^ 1^^^ ^ ^^1^ 1^4 15^ ^^1^ ^^^^]'^ 4^^ ^^H 

Ai^tfloi^ >«'>^^fl^<=>l <>\^ ^^^^H 9X-^ Fab^q-/^ 
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^^]6^ AV-^vfl^^o] Al^^ol^ 31^«>^ F1X>«>V#<=>1 a-t^V^ -fr^tb <iMi^^^ 7fl^l- 

57B o>Pli^xv ^7VAl7!^ >a«S ^■^^]^'\ ^^^^1 7V^^^ 

-^'51 '^V^li^'t!: 7^^^ Ai1<^]>H^ ^1^^ 7>^^ ^o] o\^3. «a^t!: ^^7> 

<:>1^ 'i^«:>fl^i^ 1) 11, 16, 2l7flSl -fr-atb ^VT^li^^<^l ^Bl-olS-CExt)^!-^^ FlxAV#^>fl 

FlxAV#s1 ^olsq- ^o^tb <^Mi:.'a:^ 7fl^<^l [B3(Fab)-Ext(4CF5X)-PE38]2 ^S^^^l 

^o>:e.3L. 2) ^Bl-olH. 1^5^ ^^11+ 15^^ ^^17> <i>\i ^^^q 4^31 41^H ^ 

^ AV^ifl^o] Al^i^l^ofl ^tb [B3(Fab)-Ext(4CF5X)-PE38]2 '^^'^r^'^l 

ttl^ <^^* ^^^1 <a6>:e.^ ^1-51^. 2. 3) ExtA>#«ifl (hinge) -R- 

aflt!: SKPCim* AKPCIA'KIS. ^^^If^l^ [B3(Fab)-Ext(4CF5X)-PE38]2 ^^^<^ 0^^!: 

> 1) 11, 16, 2l7flSl ^<5i^J o>T3li^A].^ ^<g^|oj^ x4| [B3(Fab)-Ext(4CF5X)-PE38]2S^ ^tfl ^ 
0.17%-0.25% <^]^^ [B3(FabHl)-PE38]2:e.r1-^ 12.1-17.8Ufl. 

[B3(Fab)-ext-PE38]2Jit^^ 2.8-4.1i3l| ^7>tb ^^^l^. 
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is. 41 





(%) 


Ext 011^1 Cyssi 




'S.'^m Flexible 
A.A. (GASQEND) 


Total Flexible 
A.A. (GASQEND) 


pCEl 


0.016 


1 


13 


4 


7 


pCWl 0.06 


15 


14 


12 


13 


pMH21 


0.18 


4 


15 


9 


11 


pMH22 


0.23 


4 


20 


14 


16 


pMH23 


0.25 


4 


25 


19 


21 


pMHS22 


0.24 


4 


20 


15 


17 



Fix tfl^H 137flfil c>Hi^-ii<^^i-^B;i 25711^ oVTili^Aj-o.^ ol^cl^ Flx^B}-olS.6fl tfl^ ^a] 
•^7> ^;^^t}.. o]^ i37fls1 <il-T3li^>t!:Sl 3gEl-o]s.l. ^jl [B3(FabHl)-PE38]2^ -^S^^^ 
0.014%S. 7]^ 13711 sq- ii^V*^l7V ^fe 14. 157^^ ^B\rO]B.% ^'^^^\ 

551^ Bfl ol^j^6^ ^tfl ><3^^^ 0.17-0.25%S. ^7>«>5!m-. PESS^Hofl 

<^Mir.^^ Flx^B^-ols.7V ^A^cf^ ^Bl-^rf. 11, 16. 2l7fl^ 

T^lj^AVo. Flx^^ol^l: -^Sa^V^^ n 0.17«^Ai 0.25S. Si^^ ^7>«>^ ^^^^ 

M-Bl-^ ^4 ^<^1 PE38:?]:'^ ^^S*V^ "^^^ ^iSi*>7l ^^^^^ -fj-^A^ Flx^B^-ol 

^^^>tq-fe pMH23(B3(Fd)-Ext(4CF21)-PE38) <HlAi5sl- ^t^l ^^l^sl-^^ 

<^A-1 PE38A>o-|6{| 257flSl ^b|-o1:e., 19711^ 6Hii>«n:Ol 6;^^ Flx^Bl-ols.7> ^t^^t^B^ 

£. c] ;^ol6jl ^sfl 3l-§-7l PE38<il Fab.;»"()^^<5m- ^n^}^ Sl^ 

[B3(Fab)-Ext(CF5X)-PE38]2^^^<^] ^^1 ^ ^ ^^=1-. 

> 2) o]:^S|-:f^^ <a^^^*=*l— ^ 15^ ^^1^ ^ [B3(Fab)-ext-PE38]2 ^ ^S^^*:*! 

0.06%^tfl ol%^:fto] 4^ [B3(Fab)-Ext(4CF5X)-PE38]2 Si ^tfl ^-ti^-^ 
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•m^HAi AV-g-^ ^^AV#<^ S.-t€ ^^^s.-^^ -B-2tl*>^ '^'l^^l 
A^^ofl A>^ifl?^o1 Al^^^^ ^ol ol[B3(FabHl)-PE38]2<il 0.016%<:>laL 

[B3(Fab)-ext-PE38]2Sl ^^^^1 0.06%S. ^7\^o] ^ oflcflAi A>#ifl^ol 

o^- Al^Bflolo^ ^^l^il t^^] 4^^^«=>] ^7m5l-a-<^l ^ 

n, ^tb ■=§*j='=>fl tfl^v*^^ ^^tt m^-i: ^i^m ^ 

• 3) PMHS2251 >11^<^^ <S^A>#(Ext)<^ ^-^^ ^^^S-^B] -frsfl^ SKPCISTR ^H^^'H . 

^^tb ^-8-^ ^4-"^ '^^(S)^ -OH m-<^l 'a^l^ «><=^ •^'l^ 

^ ^^^-i- :^^^]^ 7V^^^^ ^ol7l ^*>^ -OH :i^o] ^^^^{k)^S. 4^(S)-i: 

S.^ ^m^V^^. ^tb. <='1^^1^^^* ^tb AV^^^o] 4^^ ^^H 

31. ^^Kbulky)^ e B1-<^1^(K)^ -^^tb oHi^-ib^ #^Bl-^(Q)S. AKPCIATQ 

S. ^^^m^. SKPCIOT^I A-l^^ pMH22<:>ll ^tb [B3(Fab)-Ext(4CF5X)-PE38]2 ^S^^^ 
AKPCIATQ51 Al<i* ^fe pMHS22<:>l] S^tb [B3(Fab)-Ext(4CF5X)-PE38]2 ^^^^ ^ 0.2%S. ti]^ 
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^^^^^ ^^H ^H-Al ^c>l6>^ '^l^^^^-ir ^^^V^^^ 7>^ 

• Tltfl^ 3j-§-7ltl PE38:?1:<^ ^-^S^^ '^^^ n±.^7] ^tfl o]^^ tg^j 0]%^ 

<^3gBl-o1:E.7> i^Sjo^jE. Fab^q- PE38^1 ;^T]^^4^<il ^^^^^ y^n^o] ^o], 

PE3801 ^<^A] ^o>sq- <^6\] o)^^ Fab^ ^:^^-g-«l-c^ PESSom- Fab ^fl^^ol >a-S«<3-^» ^'^] 

[B3(Fab)-Ext(4CF5X)-PE38]2^ ^^^-i- ^^-^l ^€-^1^ ^ ^^=1-. 

([B3(Fab)-Ext(4CF5X)-PE38]2^ ^^1) 
> Refolded [B3(Fab)-Ext(4CF5X)-PE38]2 « ^^]t}7] ^^c^ ^ ^;^>^ PE^l-<^ 7^ 

sample IL* Q-sepharose column«^ loading*]-<^ Buffer Buffer BS. elution*><^ 12% 
reducing. 8% nonreducing SDS-PAGE gel^ ^fl^^^ ^^-^^^-i- S-^H 
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Buffer AS- 5«11 tfA] Source-Q column^S. 12% reducing ,8% nonreducing 

SDS-PAGE gelS. ^7l«^^^>5|ti).. Divalent antibody-toxin«^l ^;^fl-5>fe fractions^-i: S^V 
^] superdex 200 column-^S. gel f iltration-i- PBSS. elution divalent 
^^V» ^Si^. ^^column 3E. \^^^$Xx^. 



' (cytotoxicity assay ^^■) 

• -sj-^s-iisl 4s. ^^n-^ ^6>:e.7l ^-gflA-l 47^6\ cancer cell lines'^ tfl^ JL^j-^ 
3H-incorporation 1J-^^ ^«fl '^I'^^V^t^. PE38 ^^^^ ^^o] 7V^lfe ADP-ribosylation 
^^o] o^;^ol7.1-n (elongation factorE)» 1:%^^^ ^^^^ ^i^lltlr^-. 

•Hl^i^ scFv-PE38«- WlJi77l$ ol-§-^}^^. KB3-1 «3-^-fl3Lfe ^^^tfl2: ^l^^S. ^} 

-§-•51-5!^ tq-. ID50^ ^>^S.<^ tfl^ [3H]-leucine-incorporation<5l 50% ^^iSlfec^] ^lAtb -^^^H^ 

> Cytotoxicity assay^l ^-^-fe triplicate^M 4 ^^^l^V^^. ^11 ^"S" ^fl^ 

Cytotoxicity assay ^^l-l- s%7}^\SX^. ^ Cytotoxicity assay7> ^^}^ -Stl 

^ >^fl^^ ^^^J-^^7> tifl-f 2::d<^ ^^*H '^V-S-^ ^13L^ :S:>oHA-1 7]^^ ^ 

^Jl atb '^l €^ assay<>fl><>-1 ^}'%-^ antibody-toxin^ invitro refolding* ^^}^ y^'^.^^l 
purification ^^-^ T^^a-^ lre|^ ^^S. invitro refolding 5i|-:^<^'H activetb ^^4^ 
inactive"?!: ^7^7} ^<^$i^ ^ ^al purification Tl:^!^^-^ gel ^o]7] 

antibody-toxin t)-€- contaminant protein t^S.7\] M<^$X^ 7}^^^ -1: ^ SX^^. 
HB^uj- ^-11 Cytotoxicity assay^47> ^^Ti\B^S^ ZL iJ:^ xfl^flA^ 

*^«1-t:l-ul # ^ Sitf. ^3}.^ ^tg^ 4i^^JL3il-^^3l. :^ol ^'a^^7>^ ^;^V 
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^ ID50 ^fe ^^a^^7V^ Ir/^V^tq. Afl5L#^^^ ^fe- ^4-7V JS.^ 

<^lfe <^1^^ ^-T-^ S^<=^1^-1^ ^S.^ i^sl- ^ 

^ ^^S-^^lt^. -^-^^ ^tt "St^* ^«fl :3.«ifl tflt!: ^H^l -t^tf^ 

^^1<^ tflt!: <5l«fl^ ^^1 ^<^M- 'i^<^l 7>^% ^olcl-. 

9X7] n^d^ ^i^ofl ^<^^^ ^711 1: ^ ^is.jl3j]-^^ tb^i^ ^s. 4^ ^ 



3> <^X\d^ 2> 

137111- 3L^«l-fe ^o] 14711 o>TilicXVo.s. c»l^o1;5l -^^-=.^^^7] -§-^;^^ o]^^ 

i> ^^H'^'H B3(Fd)-ext-PE38^ 4S.o] :^]2:^}'^t\. . o] ^7:>fe B3(Fd)-PE38^ ^^-^V-t- 
SKPSISTKASGGPESl m ^^j^fl M]^ ^<^1 G4C(G4S)2 ^1 -^o^a^ 5gEl-o]s.# -^^a^l-S^x:!-. 
S.^^ -B-Bfl^ ^.^<^^ Al^BljcKCys) ^1-21^ >^^(Ser)^S. ^^^]^ <=>1%^^-^^ 
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71^1 *^S.^ ^VS^t^. B3(Fd)-ext-PE38^ ^^^^ 

B3(VH)-B3(CHl)-SKPSISmS(KX3GCGGGGS(X5GGSGGPE-PE384 ^b|-o]c A>^«ifl ^7ll*>fe 

AV^xfl^o] Al^rigjl^(Cys)<^l ^7flSl B3(F^)-ext-PE38 ^^j^fl A>ol6jl o]^^:^^^ 

ofl A>^xfl^o] ^fe Al^i^loiol [B3(FabHl)-PE38]2 (pCEl^ 

^^Hl -^V^^^*^! ^fe ^ 41^l7V tt^^ 

7V^^V7V1- ^^Sfl^oLxV ^V^IC]-. AV^ifl^o] ^fe -R-^A}^ ^^-o] 

A-I^ofl 6>iili:,Al-^ 131^ ^o|^ oVnli^XVsl 71] ^1- ^7flSl PE38>».>oHl 

^]^^ ^^^^1^ 'a^l^ <^-6-7> ^7^ ^J: «<J-Sfl7l- 

B3(Fab)-ext-PE38^ ^^^o] ^o]-s}7]] 'a<HM-^7l-» %^«Vj1^> *>^t=1-. 

2> B3(Fab)-PE38«^lA-l 27> 17> ^zj-A^ %^1^^<^1 «1§><:^ o^&| ^^-i- 

^^t^. 27} ^^^^^ ^^}o]7] 1-^. ^>H1S<^ tfl 

^e1-o1:e.7> [B3(FabHl)-PE38]2 7> >^fl^^^^ ^fe 

«1-Sll [B3(Fab)-ext-PE38]2^ ^^^^ 7>:i ^<^1h1-J1 7ltfl£|^A-1 ^l^hsj^c)- (Choi et 
a/., 2001). 
3> (Afl^ ^ 

^ B3(Fd)-ext-PE38-a-^ ^^-^^^ ^€^>^ ^1^^ ^^91 

pMC74(Fd-SKPSISTKASGGPE-PE38 ^^^^ ^■S^'^l^lfe ^B]) PE38A>ol6|] ^Afl«>^ 

SKPSISTKASGGPE^ vfl Afl^ ^ofl ^«gmG4C(G4S)2^ 4711^ HS)-olr^* ^ 
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'S^f'^^-^Cspl icing PGR)-!: ^^<^]^ 1 (T7promoter primer; 

5-TAA TAG GAG TGA CTA TAG GGA GA-3)-^ B3(Fd)-SKPSISTKASGGPE-PE385l 5^^^ l-Tfl^tf. h 
B^o]xi\ 2fe (5-CCA GAT GCG CCA GGA GGA CAT CGG CCT GGC CCG GAA GGT TTT GTA CTT ATC Cr-3) 
G4C(G4S)2 A^t^ <^^1- 3k^x^ TKASAi-iofl ^^cf. He1-o]p1 3^ (5-TGG TCG TCG CGG ATC 
TGG AGG TGG GGG AAG CGG AGG TCG GGA GGG GGG GAG-3) ^^j-oH 2^^-^ ^tfl ig-^oH 
G4C(G4S)2 '^^^ ^3, GGPE Ai<i6() Hej-oH 4fe(5-GCC GOG GGT GCT GAA 

GGT GAG GTC GGC GGG GrG-3) PE38 SacH Jl^-$1^H ^^^t^. 5.s1-<*H 1^ 2^ Fd^* 

^. He^-olT.^ 34 4fe PE^^SI PGR 2:4^ ^7] A>-g-£)o^cl.. pcRofl ^«fl T?>#ol:5l Fd^ 

PE 3^^^^ ^^]^3L ^^O]^ 13^. 4§ o]^t}c^ :ii#el-Ol>8 pCR^ ^.l-B^-ol^a^ ^> 

^>il*>c^ ^^^lxi\B.9l pMC74(Fd-PE38-i- ^^sj-fe «fl^*>fe- 

^ Ndel 2]. SacIIS. ^e)- 51^1-&>^cf. 

^^3). inclusion body , ^fl^g^ 52)-^4 . JL^^-i^^ ^7] 



«> (pGWl Inclusion body ^e)) 

■7> [B3(Fab)-ext-PE38]2» ^a^^].^ B3(Fd)-ext-PE38 a>^^ ^^aI^]^ pGWl^ ^3:* S. 6<^1 
M-^^^^. B3(Fd)-ext-PE38fe [B3(Fd)-SKPSISTKASGGPE-PE38]^ PGR<^ ^Itfl ^^a]^ ^^o] 
^. ^B^-o]:^ G4G(G4S)2^ [B3(Fd)-SKPSISTKASGGPE-PE38]^ KASGCPE^ S^^- G^}oM '^'^ 
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IS 5] 



Name ~ " ~ 


Coding Proteins 




33(Fd)-SKPSIS:r-KASGGPE-PE38REDLK 


PMC75 


B3CU 


PCWI 


}3(Fd)-SKPSIST-KASG4C(G4S)2 GGPE -PE38REDLK 



o is. 6] 



Name of the primer 
Primer 1 
Primer 2 


Sequence 5 '-3' 

FAA TAG GAC TCA CTA TAG GGA GA 

CCA GAT CCG CCA CCA CCA CAT CCC CCT CCC CCG 

GAA GCT TTT GTA CTT ATG CT 


Primer 3 


rCG TGG TGG CGG ATC TGG AGG TGG COG AAG CGG 
AGG TCC CGA GGG CGG CAG C 


|Primer 4 


GCC GCG GGT GCT GAA GCT GAC GTC GCC GCC GTC 



inclusion body n^S. <^9X^. Inclusion body densitometry ^-i^CTINA 2.0) 

«H ^ ^4 40-60% ^cf. 

2> ([B3(Fab)-ext-PE38]2^:4^ ^'^%) 

3> 2^z]-o^ inclusion body. B3(Fd)-ext-PE38 ^■ B3(L),§ 1:1 ^a1§> 
<=>1€<^1 ^al€ [Fab-CKPSISTKASGGPE-toxin]2 ^efl^ ^^s.^^ -S^aV^S^ ai ^ 

^^-a:^^ :e.^cl-(Choi et al., 2001). o]^^ AV^ifl:^ol Al^Bfl^s] ^;xl7l- Fab a-^ 
7>^JL. 27fl^ T^tfltbPE^^ ^^m^ ^<^fl» ^o.^ 

^<^^l7fl ^JL, FlxAi^ iflsl «^Mi^Al:Sl 7ll^» ^7M5q PE?>S1 <a^:^ 
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^1^]^ PE ^1-^^ "a^l^^<^Aisi Pc>^£» <=>]^n^ ^AJ^ ^^^^]^]7] 

^W'^ [Fab-Toxin]2# ^^^^mrfl. o-j^^^^o] <^6]^^ ^^HlA^ PEa1:^^:S;1 ^7|->^l^ GASQEND 

Fd-CKPSISTKASGGPE-PE38^ <^1^^ ^;^V^ ^l%^^^«=HlAiJf PE^] 3j-^^^7>;^l 1371)^ 
6HiiAl:0.s. ^Aj3^<H SX^. Fd-SKPSISTKASG(KmK5GGSGGGGSGGPE-PE38£ ^^l^sl-^^ollAi^^Bl 
PEAl2|-^^;7l-^l 1471)51 ^Xy^ oMi^Aj. 7fl^^ ^;^1n> ^fl 51}.;^ ofl Sit!: ^^^^ 

pCEl^^^t) ia:*o1;^l^ Fd-CKPSISTKASGGPE-PESS^ ^^l^^l 4~5«B 0.06%S. 

^^t^. =L^B.S. o}xi\}^^^ ^7}^ ^<^g^ z^-z^o^ B3(Fab)-ext-PE38oll ^;^11*V^ 

»4> ([B3(Fab)-ext-PE38]2^ 

Q-sepharose colunin«5llAl [B3(Fab)-ext-PE38]2 ^;^l-^<^ ^^sjfe band* ^^1" ^ 

Mono-Q column^S ^;^1*>«^ 12% reducing ,8% nonreducing SDS-PAGE gelS. ^7]^^ 
^1-^4. a.<^> 1:^1-^1 superdex 200 column^S. gel f iltration-S- 10-12ml tfl^^V 

^ fraction oflA] j^-t:!- ^^1^ divalent ^;^>* ^^coluim S. 7^ 

^ (cytotoxic assay ^j^) 
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7> 4S. ^^n^ ^o>:e.7l [3H]-leucine-incorporation ^^-^ ^}^^\%^. 

^ ^A]<^]o^ ^if^ 3^^Als.(triplicate sample)* 3«i(three times) ^4 -^-^^H ^ 

ZL :^^Sl7} nfl^ <5l scFv-PE40^ ^]M7]^ 

^ <^l-§-*l-^^. KB3-1 "a-AilJL^ ^^^tfl2: A>-§.«>5|tq.. ID50^ *^4S.<^] tfltb 

[3H]-leucine-incorporation<^l 50% ^iJi^lfecil ^^^ib^ 27} ^^^^ 

^ri:, EB3(Fab)-ext-PE38]2S] ID50 ^A431 AflS^<^>H 4 ng/ml, CRL1739 ^ma^*^^ 1 ng/ml , 
MCF-745L^<^^ 5 ng/mlS 17> B3(scFv)-PE40^ A431 J^S.^ 

'^I'H 5 ng/ml. CRL1739 ^S.^'^^l-a 12 ng/ml. MCF-7^fl3L^«Hl^ 10 ng/ml ^ ID50^ 
t^. wis 7l^o.s. A>^t!: 17> ^^^^ B3(scFv)-PE40<Hl tfltb ^32].^ ol^ofl ^ji^ 

nfl-f "^^It!:!^ (Brinkmann e^ a/., 1991). B3(scFv)-PE40'^ tfltb IDSOit-S: ^114- ^ 
?J:<^]7] nfl^ofl 7l^o.^ A>^-3r>7H] ^^b^H, B3(scFv)-PE40^ Wljil7l^o.^ ^\^^}^ 

CRL1739A-fl£^«^Ai 27} ^^^^^l [B3(Fab)-ext-PE38]2 o] 17} ^S^^^ 

^^1^^^ B3(scFv)-PE40 12afl ^-Br M]S. ^-^^^ 7}^-^ 

'8> 71 



Cell line 


Cytotoxicity aD50; ng/mU on cell lines of B3 antigen | 


scFv-PE40 


[B3(Fab)-ext-PE38J2 


A431 


5 


4 


CRL1739 


12 


1 


MCF7 


10 


5 


KB3-1 


>1000 


>100Q 
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> 12wfl^ ^S. ^>oli. :a.oi CRL1739>Hli^^ ^'^^S. <^1^^ 27}- ^^^^ "^^1 

UY » ^-^^Vfe ^^5^^ a^^^<^1 LeY i:flt:l-o^ 
^■8: ^S. 71-^ ^ $1^^ LeY «J-€<5l ^-f ^31 ^ 

•^1 ^^m^^ 7}77}o] % ^ $X^^ 27} ^^^^S] «j-^l=.4,7> 27fliq LeY ^^<^1 

^X\6]] ^-^^ ^ o^^^ ^o^S.^ 27} ^^^^9] 17} ^^^^S^ el^ 

^^^-i- :yL^ ^<:>lt|.. ^$^= LeY ■B-'?!^^«^l ^2: ^Tia^T]^ ^J:^^ 

7lel7> 27> ^^^i^ ^X\6^ ^^i}7M ^ ^^^fe 271- ^^^31 

17> ^ah^^Sl ^J-^ls-^sf 7>^ ^<^li=f. CRH739 ^ili^fe ^ ^^<^]^ 

^ol -a-^t!: ^^^^ UY ^JL 9X^ ^^S. ^oji^ olsfl 

[B3(Fab)-ext-PE38]2 o] :g.Al6(| 271)31 -sg-^oil 4^ ^fe ^ o.^. :a.^tl-. 

o> ^-^4 ^:^3j--§-<:fl rq-el-Al ^^6)1 tfltb ^^1^1 '^fli^^ ^^^^ 

^^^ICData not shown) ©1^^ 17> ■^^^db'^fl^ ^^t^-. 7l^*>l| :B.j1S|<>| ^ifl 

17> ^z}-^^ 53"^^ ^^]s.^7]. ■sj-^--sj-^l:?>^ ^Jl^^^Hl ^.:^^t}^ A> 

^o] ^o^cf. ^^ofl ^tt 17> 27> ^^^^ ^^fl^dL :?>fi1 

i> <^^H1 3> 

13711 <i>Pli^>a:^ <*1^<H€ ^^-^:dx^*7l -8-1-^^ 
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•3> ol7V;^aj-A^ ([B3(FabHl)-PE38]2 = [B3(Fab)-CKPSISTKASGGPE-PE38]2)«- ^n^J-^Vfecfl 

'^'l-g-tb B3 ^^151- Fab PE38^ ^^o]^. <^]7}^%^^ B3 ^^^] 

SI ^7}^ PE38<^ B3 Fd ^4l7l- "^^^ 71-^ 27^ ^^^^^ , ^7^}^^] ^ 

174.4kDa^ •S-;^><^m-. <i7>^2i-^^ *j.^£.^o^ ^^A^lo] o g^^] -^efl^ 

37l]^ ^l^tfl^ ^7l ^ ^ ^ 27fl^ Al^tflo] ^7l^ ^ilflJ^S. w>^JL ^ 

MTT(3-[4.5-Dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide)^ ^f^-^S.* 0.5mg/me 
^S. Al^^v A>-g-§]-c^4. A^<^ CySTM AutoReadlM sequencing kit^ 

Pharmacia Biotech ^^1^^ ^>-§-*>^^-. >^V-§-t}: ^ ^ ^^^^ S. 8,9«^ 



«> [a 81 



hiame 



IJoding Protein 



pMC75 



B3(L) 



pCEl 

pMC74 

pMC76 



B3CFd)-CKPSISTKASGGPE-PE38 



B3(Fd)-SKPSISTKASGGPE-PE38 



B3CL)-KASGGPE-PE38 



7> 
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is. 9] 



Lb Super broth Cper liter) 




Bacto-tryptone 


10s 


Bacto-yeast extract 


5g 


NaCl 


lOg 


MgS04 


V/ • \J%JJO 


Gl llOD'^P 


2% 


Sucrose solutinn 




Sucrose 




TrisHCl 


ouuuu 




ImM 


Solubilization buffer 




Guan 1 d i npHP.l 




irisnvyi v,pn o,u^ 


O.IM 


RTYTA 


2mM 


ivduiuiiig uuiicr 




Trio HP1 friU ft 

ins nui ^pn o.u^ 


O.IM 


T — ArcTi n 1 noHPI 

Lf /irgininenui 


0.5M 


vjvjovj vuAiui^cu giutatQione Qisuiliue^ 


8mM 


CUin kpn o,\Jj 


2inM 






TriqHfl ("nH 7 


20inM 


Urea 


lOOiiiM 


Buffer A tpH 7.4) 




i r 1 snKj I 


20inM 


EDTA 


ImM 


Buffer B (pH 7.4) 




TrisHCl 


20inM 


EDTA 




NaCl 


IM 


Buffer C (pH 7.4) 




KH2ro4 


20mM 


EDTA 


ImM 


(NaCl) 


IM 


PBS 





3> 
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^^(Gel Filtration Chromatography Coluinn)-^S.fe TOSOHAAS^ TSK-GEL G3000SW1- 



^ (B3(FdHl)-PE38^ ^^^^ l-eJ-^iclH. pCEl 

> pCEl (B3(FdHl)-PE38# ^ pMC74» ( B3(Fd)-PE38 = 

B3(Fd)-SKPSISTKASGGPE-PE38 * ^o^S. <^^^^'^o] S.-^-s}jL SX^ o.^^Bl 

-B-^^ 3711^ ^l^^iBfl^ ^ ^ ^ 2711^ Al>,Efltl :^7]^ ^^o^S. V}^ 

JL ^ Al^E|]ol^^ 5^711 §>7l 41«fl (pCEl^ B3(FdHl)-PE38 = B3(Fd)- 
CKPSISTKASGGPE-PE38 ^ PCR^ 4^^^>5i^. €el-^^l:E. pMC74» ^^(Template)^S. 

'^^l^^ (Primer )fe ^'^•1^:^ (Sense primer )S 5^-TAATACGACT CACTATAGGG AGA-S^-S^ 
T7 #^^> Al^^l (Promoter primer)# A>-§--3r|-^al. (Ant i sense primer)S 

5^-GGGAATTCAT TAAGCmnX} TACTTATGCT AGGCTTACAA CCACA-3^^ B3HGSS* A>-g-*H 

3^ ^-g- ^^<iil (Nucleotide) S^flf-o.s.-i^ ^l^i 

i> PCR^ -l-gfl 788bp^ 7V^(Fragment)3]. B3(L)-PE38^ ^€^1^1^ pMC76^ ^fl^JL^ Ndel 
4 BlndUlS. ^5^- 4z^- 693bp^ 7>^ui|. 4.178bpSl 7>^^ ^-^^^^^ ^>ll*>«^ T4 DNA '^l^J:^ 
(Ligase)« ^]-^^r'=^ 4.871bp^ pCEl-i: ^^trf. AlXBfloio] hinge ^^fe 5^- 

TTGTTCCCAG (XXXXXmn: GGCG-3^^ ^'^•^ pRK79 JimiU up Al^j^j)!- ol-g.^ 
*«B^i A>-g-^ se^olT:.^^ 10<^] ^^^Ji\9X^, B3(L)^ pMC75^^B| 
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%^ 2004/7/6 



» 15. 101 



Name 


Sequence 


r? promoter primer 


5^ -TAATACGACTCACTATAGGGAGA-3 


B3HGSS 


5^-QGGiATTC ATTAAGCTTTT 
GTACTrATGCTAGGCTTACAACCACA-3^ 


pRK ffj'nd III-up primer 


5^-TTGTTCa:AGC(XXXKX3GCTGGCG-3^ 



B3(FdHl)-PE384 B3LS1 ^z)-^^^, <a|. :g-o3^lo^ :^^]^ ^"U^]^ ^ ^M'^ 

B3(FabHl)-PE383i|- [B3(FabHl)-PE38]2^ ^^^llfe ^7] ^^H l^^l- ^^^^ '^V-g-^V^ 

^. 

> 3.7] vi^^] ^ 3.St:'>£ZLB1-5£| 5z1-:=§ ofl a-^ ^ TSR-GEL G3000SW» ol-§-:5>o^ B3(FabHl)-PE384 
[B3(FabHl)-PE38]2«- ^:^]^}^r^. -§-Bl^^-g-^(Elution buffer)^ TSK-GEL G3000SW«^ tfltflA-^ 
■c- PBSCPhosphate buffered saline)* >«>>-§-^>S|t:1-. 

■» (^S^^oil tc|-l- [B3(FabHl)-PE38]2^ 

> Mono-QS.-fBl -g-El^ B3(FabHl)-PE38» 37*C. 40TC. 45125+ 53t:<^^ 24^1 :?> 't^s^Bl'^^ 
S.^ [B3(FabHl)-PE38]2^ ^^<^^# ^^«>5I-^^. [B3(FabHl)-PE38]2^ Mono-Q« ^ 
«ll ^^1=)^^^. z^-z}-^ Fraction* ^7l*^^^H 

7> (iil^>:t^;^l-l- ol-g-^ [B3(FabHl)- PE38]2^ 
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> bis-maleimidohexaneCBMH)^ 1,11-bis- maleimidotetra 

ethyleneglycol(BM[PE0]4)» B3(FabHl)-PE387> 7\7]JL ^1^7] 

(Thiol. -SH)7ls| ^^Al7l7l TSK-GEL GSOOOSW^^b] <^(>]:^ B3(FabHl)- PE384 ia^l-m^ 
^}» ■i-wl7> 6:1, 5:1, 4:1, 3:1. 2:1, 1:13)- 1:3<:>1 s\Si^ SH ^-5-^'f'-§-"^ (React ion 
buffer)<^A-l ^-S-Al^rl.. ^7l<^^^ *H ^<^>:e.S;tT=]-. 

» (^^i€ ^^^^ 'a-^fli<^i^i ^-^^£4^^) 

B3(FabHl)-PE38^ [B3(FabHl)-PE38]2^ jL^KCyto- toxic effect)* ^<^>a.7l ^-gfl MTT^ 
^S.d\i rcj-e}- -a-Ails.^ '«^S.(Viability)» ^^*>^^. -y-^i* ^'>^^ ^ 

5iDg/m£Sl MTTl- 20fim ^7>^><^ "yr^i^l^ S"^ (Aluminium hoil)S 37°C. 5% C02 yfl<^<3=7l 
10^] ^^]^ ^ MTT-formazan* S.OOOrpm^S. 4X:<^^^ 15^^^ €'^^21 

*><^ MTT-formazan 7Ve|-^^lJL, 200{d^ ^^^^ ^iT^tl: ^ 0.016N ol^iLHSsj-^ 

(Acidic isopropanol) lOO/^l- ^7>t!: ^ ^ SOOrpm^ ^1-<^laS^e^l-2floiH51^7l 
(Microfilter plate shaker)# <5l-g-«1-<:«^ MTT-formazan^ ^ H^ISA READER* <5l-g-«1-<^ 
570nm«^A-1 ^^^^ ^;;g§].o|4, 3711 ^IS^ ^^^-^ 

i> (B3(FdHl)-PE383V B3L^ ^l-^^^) 

2> <il-g-€ pCEl^l- pMC75fe 2^-2]- ^. CO// BL21(DE3)<^ 'a-«asl<H 62.6kDaSl :?l>«'>^Long 

chain. B3(VH)-B3(CH1)-CKPSISTKASG(5PE -PE3831- 24.6kDa^ ^^^V^Short chain, 
B3(VL)-B3(CL) (=B3(L)* ^j-^^^Al^c]-. 
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> pCE13|- pMC75# E. coll BL21(DE3)<ifl -^-'a^T-'^ 4^ A IPTG# ^7>*Vfe 
•^2.^ (Induct ion point)^ 00600^1 1.6-1.8 ^£.7> ^ 0D600<5l 

> (B3(FabHl)-PE383Z|- [B3(FabHl)-PE38]2^ 

> B3(FabHl)-PE383il- [B3(FabHl)-PE38]2^ "^^^ 4.3ing4 16.5/zg^S. zl-z^ ol-§- 
tb B3(FdHl)-PE383Jl- B3L 3.8%^ 0.016%<^1 ^ ^^4. 
[B3(FabHl)-PE38]27> ^^fl-f 1:^-^31 B3(FdHl)-PE383l- B3L<^1 7fl^^3).:^3)- :f. 
^4^«^1>H "^^A ^^^'H ^^^7] TJfl^^^m. 3.8%Sl 33 (FabHl)-PE38«>l 
B3(FabHl)-PE38<^l <=»]%Sl-:it^ ^-gfl [B3 (FabHl)-PE38]2^ ^-^^^1^1 ^fe 
B3(FabHl)-PE38<^ 7>^-:?> ^1%^^^^ ^tb <?1 ^7l7> ;»fl^^3i).^^ Fabiil-/afe 
PE38 4^ >a-s2|-g-<^ 0]%:^^^^ ^-^^71 ^^H, ^^^<^1 l-BlXI ul^ 

^711 SiTlvJh. ols-o] ^A^-g}.^ <a^l^ ol-^O.^ ^SiTlM-. Al>,B|lol ^7] cf^o,] 

dL^^^ [B3(FabHl)-PE38]2fe ^11^^<^1 «fl 

iix^^ B3(FdHl)-PE38# <^l%^^t^l ^^^sjo^ FabM- PE382i}-^ 

-i: iJ-Sfl^fe 3i|.:^<:>l <^<>\\^7\ ^<>jl B3(FdHl)-PE38# ^d:^ «5l%^^-^<5l ^. BSL^)- 

0]%^^^^ o]^^7> ^^^^ ^ 43:13:^1%. 
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» (^^^^"^ [B3(FabHl)-PE38]2^ ■^'^<=^^^^) 

> [B3(FabHl)-PE38]2^ ^^o] xifl-f ^7] i41^<^ B3(FabHl)-PE38^ Jl-B:<^]^] ^^ej^^.^.^ 

*§>aL -ar^sf^^ oW^^^-^ ^*>^ ^4«>*^ ^ ^^>^ 

B3(FabHl)-PE387V 0]%^^^^ ^«fl [B3(FabHl)-PE38]27> "^<i>a.^rV, Mono-QS 

■T-^ -§-Bl€ B3(FabHl)-PE38^ ^ [B3(FabHl)-PE38]2S^ ^^^^ 45°C'^lAi 7V^ ^ 

^ ^#*>SI^-. :=Z-SiM- ^i^^"?! [B3(FabHl)-PE38]2 o}^^ 7>xl ^^o;} ^;^]- 
7> 

> (Jil^>^^;4# o]^^ [BSCFabHD- PE38]2^ 

» [B3(FabHl)-PE38]22l ^'^]7] ^^^^S. ^^^^91 SL^V^^^VCBMH^V BM[PE0]4) 

^ B3(FabHl)-PE38^ ^ ^^>^<^ [B3(FabHl)-PE38]2 

* <^ul^V *V5I^. TSK-GEL G3000SW» *«fl B3(FabHl)-PE383l- iil^>4^;^l-s^ 6:1, 
5:1, 4:1. 3:1. 2:1, 1:131- 1:3s. ^-5-^ [B3(FabHl)-PE38]23l ^^^^ ^ 

^§>^4. o] B3(FabHl)-PE38«fl>Hfe <^1^^» ^^«>3^ 

^<^S. 7}^:^ ^1^^^ ^7l7l- Fah^/Si^ PE38 ^-^ 

'^^^7Hlfe <?>^^S. ^^TlM-, Al:i:^<^ ^7] t^^«ifl 51^1 (Lysine) Si ^^V^o] 

2^- Ai^^Biio]3|. m^vm^^>>7lel ^M-7l7> pfl^ <^^^^ ^ ^;^>:?v ^^^-^ ^ 
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> (^>^1€ ^^^^ ^^JL^^^) 

> B3(FabHl)-PE383j- [B3(FabHl)-PE38]2^ '^-^lit'^l^i^ ^^^Ju^fe 
T=]-<*1£-E-S.s1<i>^ ^^aiJL^(Dehydrogenase)5l ^j-g-ofl ^sfl MTT-tetrazolium<^l MTT-formazan 

tfl^ ^7^^}^ A431, MCF721- CRL1739Sil- B3 ^:^fl^>^l KB3-1^ 

'»'>-§-*}5ii^. B3(scFv)-PE40^ PE*^] (Cell binding domain)^ B3W^ B3VL<^1 ^7> 

o|^^ A>^S. ^l^tb ^^^S. «3=^«l5l^(Positive controDS. A>-g-*>^rl.. 
B3(scFv)-PE40. B3(FabHl)-PE38^ [B3(FabHl)-PE38]2^ SJ-'^li'^l ^-^^jL^l-fl- 
B3(scFv)-PE40, B3(FabHl)-PE383l- [B3(FabHl)-PE38]2^ ID50^^ ^61.3ng/M, 30ng/m<i2)- 

10.3ng/m4^ ^^S. ^;^sloitf. n&m- jfTT^^lJ-iS^ irrT-tetrazoliuin«>l PlS€-^elo>s. ;^ 
^^fe ^"^SLS. ^^4S.^}T=]- ^}o]7} ^^>7> ^ol4. -sr!-^!!?]: B3(FabHl)-PE383i)- 
[B3(FabHl)-PE3832^ B3(scFv)-PE40<^l ^ 2«fl^ ^^^s.^7} ^^"^ ^ 

9XS^y^. =L^x^ <y:^^ w]57^» 7l^fil ^>S1- a.^ ID50iJ:<^l ^ 2-5ng/iaej2-S ^S^^-^M- ^ 
^•^•^'Hfe ^^-S^l ^711 q-^ ^ ^ 5^4. <^lfe ^l3Lflr<3=2::d<^l ^fl-f ^^^711 ^^4^1- 

^/fl^ ti^o] A>-g-^ MTT -^^ ^^>7> Dfl^ AlP>rl- a?!! q- 

3> o.^^ (1) B3(FdHl)-PE383i|- B3L^ 3)-^ ^"^^l^-i- ^ B3(FdHl)-PE383l- B3L^ 

3E.^ ^^sjfe ^ 17-25%» 
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:2) 5tfl^^5il-;g«ifl B3(FdHl)-PE384 B3L-i: # 82iDg3|- 32.2nig^ <^]-%r^}^ 
33(FabHl)-PE38^ ^ 4.3ing-^^ 3.8%<^H. [B3(FabHl)-PE38]2^ ^ l6.5fiS 

^S. 0.0X6% ^i=l- 

(3) lOOUfl :^11^^4^'ir ^«fl ^Bfl (Conformation)!- ^^^^ 

^^^^1 ^^l:(Aggregate)S. ^iT^sj^ -^f-ar ^ 96% ^l^^S 

(4) ^^SIS. ^:^>^2:^ o]^^ [B3(FabHl)-PE38]2Sl ^g^^ B3(FabHl)-PE38» 45 

(5) [B3(FabHl)-PE38]fe BMH^^ BM[PE0]4^ ^<^l7> ^ 5L^V:f^:^><=^1 <^:^^^ <>] 

(6) B3(FabHl)-PE38:?l:^ <:>1%:^^^<^ ^l^ii^m o]^^^^^ ^^^^<^ o]^ 

' (7) ^jf^Sl ^V«^ '^'=>] ^^]^ B3(FabHl)-PE383il- [B3 (FabHl)-PE38]2fe *cJ=-^^ i^l 

^'?lB3(scFv)-PE40Ut1- ^ eufl Jl^I* 

>8. [B3 (FabHl)-PE38]2Sl -^^^ ^o]^ :^cV o^-^ 7}7]3. € o^^ii- 3.S.^}^n. 



> <>^X\ c4| 4> 
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^^''•i^(Ext)^ 1.4, 6^ ^:^H 371131 >^>#ifl^ol Al^^i^ol^ ^JL ^o|A>^(Flx)vfl 

i ^>7l:a^^(self affinity)<il Slfe ^jifl^ CH2, CH3 ^'^s^- ^oj^ ^Mi^-^i ^'^ 

(G4S)2^ ^:^-^db2|-g-7l -§-^^^ o]^y^] 

^ ^AHoflAife ^^A>^^ ^ A-l^oj) 37flsl AV^ifl^o] ^^^^^]9l^ JSt^^^ ^^1 

ol^o^^ =^ ^fe7>« ^c>a.St^. o]^ ;^].7l ^o] a]^ 

^1^-^ 7MjL Tltfltb Fab^ Ticfltb ^-g-71^ PE3801 A>#vfl;^ol a1>ib11^ 

37fl7> t4) Ol^ofl 0l^^4^ ^^^^ ^§>^1 ^ul ^^'g'^^ 

^fe Fab ^^sf PE38-^^7l- ^a^5)^7].^ ^ ^ ^^<^1^-. €^ <^<^^^^ ^ 

AlHcflAl 71-^ O^^^ ^;^]Ol 4^o^ AV^lfl^o] A]>iBllOl 6.^ ^^^^ 6.^. 

oV^A^^ ^fe ^^^^Ai^-ol^a]-g.7l -§-«o^ <^1^^11» oil- ^ ^^7V<H1 cfltlr 

*><^ ^V7l ^^^1 ^o]- 7ltfl^^ A>o]o^ ol%^:g^6)ln}. 7H^^lfe Sfe o]-g.^ 

S. «^1^^]^AJ* 01^7] ^^^^^ Al>iEflolS.o] ^71] 7].;7].ol ^^1: ^ P<>7l^ 

^£7> $Xt^ji <^^^ Fc. CH2, CHS domain^ FlxAi^^fl £<g^>ul o]^^ 7^>7]^5|-£7l- 9X 
^<^^ -fh^t!: <il-t.licA]:A.l^^ i^oi [B3(Fab)-h(H123-CH2/CH3/Fc)- PE38R]21- 
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^1^*>S4. <^=^:g^ CH3 domain^ -^-^l^^-i- ^^ll^^ 

homodimerization-i- -H-S^V^ ^^S. M^^^tV. (Acpua et al , . 1998, Ridgway et ar..l996.) 
St!: CHS domain-ar CH2^ CHS domain^ 3.^ 7>^lJ7 Fc domain'^ll ^]^}^ ^€ ^ 
homodimerization J:3|.7> wl^tb ^^S. uj-Bl-^^tq.. (Alt a/., 1999.) tc|-B}-A^ ^ ^^<HlAi^ 
Fab-toxinSi m<sn xfl^flAi^ tt^^^olel-fe ^el^A-^ Fc, C3I2, CHS domain^ v^og 

Fab-toxin^ homodimerization (Wu et al . ,2001. )<^1 sit!: -n-S.^>'=^ [Fab-toxin]2 

^ ^^^^4 ^t\. 

=5> S-t!: monovalent molecule^^ divalent molecule^ w1ail(Gall et al .1999.)<>J1>H ^^IS. 
divalent molecule^ «J-€<H1 tflt!: binding S,^7} #^>^1<iJl tflsflA-^j^ #3J^:a.£.^ *>^t)-. 

Protein expression system^S-fe E.coII BL21( XDES)* >««>-g--Sl-5it^. 

Fab-h(H123-CH2/CH3/Fc)-PE38 chain<=>(l -B-^^^m plasmid^ ^^o^ Fab-PES8 

■T-^-ar PMC741- templates. ^f^Jl, Fc -^-^^ human hinge(>^l7])sl AV^ifl^^o] Al^iiBfloi 
^ Fc* pcDNAS CyI^ template^. "SH z^^l-^l chain# Light 

chains pMC75^ 5' ^^<^ 6xHis tagging^ pMCH75* Al~g.§>o|t:^. z^. chain^l plasmid^ o]^ 
4 3z}-;a-a- £ 12.1S.14 ^ S 11«:>I1 M-Bfifl^rl-. laflxl , ^lo^^, enzymes^ columns^ ^7] 
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IS. 11] 



Name 


Coding Proteins 


pLSC52 


B3(Fd)-huinan(H123-Fc)-CG4S)2-KASGGPE 
""PESSREDLK 


PLSC32 


33(Fd)-human(H123-CH3)-CG4S)2-KASGGPE 

-PE38REDLK 


pLSC22 


B3(Fd)-human(H123-CH2)-(G4S)2-KASGGPE 
-PE38REDLK 


pMC74 


B3(Fd)-SKPSIST-KASGGPE-PE38REDLK 


pMCH75 


|h6-B3(L) 



» (Plasmids ^]^) 

> Fc* S.^ ^fe PLSC521- :*ll2|-^rl-7l ^^(^ , pcDNAXvI-i: templates. , hinge<^ 
'H^^ Fc^^-i: PCR«>^4. =L^SL pMC74S.-^Bi Fd-^^^ PCR-&><H ^ fragment!- splicing 
PCR^V5^^. ^>o^ fragment!- 4^1 Ndel^J- HindlllS. digestion ^}<^ pMC74» 
Ndel^ HindlllS. digestion^H "S^ large fragment-1- vector^ insertion «>3. -^^^ 

plasmidl- ^^l-^^tq-. CH2 2.^ CH31- S.-t*>fe plasmidS. o]^^ ^]^^}'^ 
o.B^, z^-z)-^ PLSC22SV pLSC32el-JL ^^«>5^^. ^^M^^l A>-g-^ H-E^-ol^fe ^ 125^- 

> [S. 121 



|pr imer 


Sequence 5 '-3' 


17 primer 


TAA TAC GAC TCA CTA TAG GGA GA 


Prl-sing 


AGG GAT TGT GGT GAG CCC AAA TCT TGT 


Pr3-sing 


CCA CCG TGC CCA GGG CAG CCC CGA GAA CCA 


Pr4-sing 


lAA CAC GGG TCC CTA ACA CCA CTC GGG TTT AGA 


Pr5-sing 


GAC AGA GGC CCA TTT CCG CCT CCG CCT AGG CCA 
XA CCG CCA AGA TTT CGA ACC GG 


Pr6-sing 


rCGGGGCTGCCCTGGGCACGGTGGGCATGT 


Pr7-sing 


CCG GCC AAG CTT TAG AAC CGC CAC CAC CGG ATC 
CGCCrCCGCCTTTGGCTTTGGAGAT 
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^^^^ Proteins^ refolding^ '9-71 ijij- ^V-§-«V^ 

4. Refolding 2::d^ LSC52 SEfe LSC32 2.^ \JSC22Si\- mWTS^ mole wl7> 1 : lo] sl^A-^ IT 
proteins^ o^o] 40ing/5m4o] s]£.^ ^JL ^7] ^^Ic^] 134 ^-^t!: «<3-^^ ^"l"€-^>^4. Refolded 

antibody-toxin^ ^^^Ife ^^Hl 1^ ^^tb >^l-§-*>5a^. 

Cytotoxicity assay^ Superdex200^^ [B3(Fab)-h(H123-Fc)-PE38]2. 

[B3(Fab)-h(H123-CH3)-PE38]2. [B3(Fab)-h(H123-CH2)-PE38]2. [B3(Fab)-h(H123-CH2)-PE38]5l 

cytotoxicity^ 47}7\ cell<^ ^^}^ ^7] 14 ^<^t!: ^^^S. €«S«>^i=V. 



• (Plasmids^ 

• [B3(Fab)-h(H123-CH2/CH3/Fc)-PE38]2» ^«7l B3(Fd)-h(H123-CH2/CH3/Fc)-PE38^ 
encoding plasmidS.'i<| . pLSC22, pLSC32, pLSC52» :*(|2:«V^j2-. light chain^ pMCH75# 
^\-%-^'^^. 

> T7 polymerase^ tfl^A^xj- laj-^^ inclusion body -^^^ ^^^^ 12^^ 

38.2mg^ '^9XA. # 4L^ protein expressions^ 

tq-. PAGE gel ^^-^ ^:^] ^^^^■ti^7} ^}:^]^^ w]^^ densitometry ^-i^^CTina 2.0)«ll ^ 
^, ^^^-^^heavy chain^ 34.2%, light chain^ 3^^ ^4*V<=^ ^^^-^ 

S. 40.9%5^cl-. Inclusion body* SDS-PAGE^ ^-y^l-^^. ^]^^ ^S-fe refolding 

<ifl ^A^l-T^. refolding ^?^HS. ^^q.. ZL^ S^pHa-^ ^ ^ ^ ^sj-^ ^£.7} 

^^-i- ^T^. ^^-i- ^H7> 26%"^ ^-f 

refolding € antibody-toxin^l ^^4. o]^ inclusion body^ ^£.7} protein 
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^ folding«:fl ^<^>H f'-fi-^ ^^fe ^«fl^3i 5a^. ttl-Hl-Ai ^ 

inclusion body^l ^5.* ^o]7] n ^<^V ^■^^•^l^-l A>-g--sl-^ inclusion body^ washing 
91 25% Triton X-100» 2^ ^^s^^V^ ^ <=>1i2l'=»fl ^7>S. 4M Urea buffered Tris-Cl pH7.4* 

3^]^ ^e|«>7fl sl^icl-. =L ^sl-S. inclusion body^ ^S.7> 30% ^]^-^ -fr^l^Til 2^1^aL. <il 
«^ ^^tb protein folding^l 

(Proteins^ refolding) 

Refolding^l-^ -^l^^^^^a: domain vfl AV^xfloflA-l ol^o^^l^ disulfide bond 
^ chain a><^1^ ^>^^'^>H disulfide bond«^ ^«fl ^ ^t^. pLSC22. pLSC32. 

pLSC52^^B|s1 B3(Fd)-h(H123-CH2/CH3/FC)-PE385il- pMCH75S.^Bl light chain^ refolding 
solution ^^]^^ disulfide bond* ^^^^V^^. B3(Fd)-h(H123-CH2/CH3/FC)-PE38 monovalent ^ 
A Al-oHA-ls disulfide bond* ^^^«>^, divalent ^^4* '^'^t!:^. 
" (Refolded antibody-toxin^ ^A) 

" ^^14^^^ 2-^ wliil-sl-^^ Bfl, Fc* [B3(Fab)-h(H123-Fc)-PE38R]2 

•Br refolding"^J=c>l ^7\] i^^^^^^, o]^ molecule^! size7> v]SL^ (divalent: 
228kd) refolding<5l ol^c^^l^Till o^^^ ^6\. 43)-^ o.^ refolding<^l ^<H!!*-a: ^-^S. 

-^-^^ CH3 2.^ CH2^* ^l^^H ^X>:a.cl- ^ domain* SL^ 

31 ^fe [B3(Fab)-h(H123-Fc)-PE38R]2^ gel ^<^^'\ refolding band <^]Si\<^ band7> 

^tb ^^<^1 ^-i: [B3(Fab)-h(H123-Fc)-PE38R]2^ ^-^ 

3L7]7\ refolding* ^>fe ^if^^^l^i o]si\<>\]S. 

^7\7} ^Ag^v^i n^9i ^^s. ^m^"^. 
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1151 al CH3-1- [B3(Fab)-h(H123-CH3)-PE38R]2^ superdex200 coluranofl>H divalent 5if 
monovalents. <^;^:^1^ band7> ^els)::^! ^Sit^. <^1^ superdex200 columnoH^-l ^B^s^o^ 14-^ 

3.^ divalent^ ^Bfl^ ^7^^}^^?}, SDS-PAGE» -M-^l^Vfe SDS<^1 

disulfide bond^ ^^^] ^, CH3^ affinity^ divalent* ^^^Jl ^^1 'i 
0^;^ T-fsq-A^ gel -a-**!!'^ ^s^slol ^o]^ <^;^^^-. ^ band^ intensity^. 1: «fl 

hinge<^l §:^11^}^ disulfide bond<^ divalent* ^^^tt ^4 CH3^ affinity*^! Sl«|| 
divalent* ^^«>^ i^l^t!: ^-^S. J^^tq-. 6\s.M^ CH3 region^ Fab molecule^l 
homodimerization*^! ^^S. ^^n^ o] ^^ci^^i\ a>^ iflcfl ^^o^ Al^tflol 

^1^^^^ ^^-Br ^-y^vi- ^ ^li^ ^ym-B: ^-^^H ^^m. 

> v}^]^o_s. CH2* [B3(Fab)-h(H123-CH2)-PE38R]2^ divalent^ 

monovalents^ «y=^ ^i^-S] * ^ SZ^^. CH3^ self-af f inity7l- CB2^ 

self-affinity^^ n^'i CH37> ci ^o] divalent ^1 ^^"^fl S.-%-^ ^^1 tt^ 

:a.<^^ul $Xt[jL ^ ^ oir^-. Htt CH2fe self-af finity7> £F^<=>1 «V7> ^51, 

^ ^^«^A-1 CH2i?}:^ ^31 ^7^7} tifl4- ^^t!:4fe ^4- ^%-^4^ 

^ ^'^^m*^! <^i%5i-^^<^i ^^^^<=>i <=>]^^i7V ^ 9X^. 

^ (Cytotoxicity assay) 
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[B3(Fab)-h(H123-CH2/CH3/Fc)-PE38]2 ^y^}^^ ^^X^^: 47ll^ cancer 
cell line^ <^1-S-*>'^ ^^«=>>^^^. wll*^>2i^<='ll ^^^^ «l^tb -y-^^^ 7> 

la 131 



Refolding 


LB3(Fab)-h(HUiil-Fc)-Hiil 
832 


LB3CFab)-h(Hm-CH3)-Pli 
3812 


LB3(Fab)-h(H123-CH2J-Fb 
3812 


1st (240ing/3L) 


148g 0.06% 


455g 0.19% 


198g 0.08% 


2nd C80mg/1L) 


44g 0.05% 


146g 0.18% 


78g 0.10% 


3rd aOmg/lL) 


47g 0.06% 


162g 0.20% 


59g 0.07% 



. ^^y^ ^^^^ Vi]M^\cS{ o1^6,] ^^]^ [B3(Fab)-ext-PE38]25l ?ah^ PE38 ^V<^1 

•^l ^^^it*^! SKPSISTKASG4C(G4S)2GG S ^^^fl-sV*^ PE ^><^1^ steric hindrance* 
divalent ^^^^ -fr£*V5|c|.. ^7^^ ^^1:^ 0.06%^t:^. 

> .g. .g^6(iA-l^ ai3 domain ^ affinity* <*l-§-^*^ dimerization* -H-S.«>5l^^^1 r ^ *r^-i: 
^ 0.19%ol^ci-. ol^[B3(Fab)-ext-PE38]25l ^-f^ wl^l^}^* «fl ^ 3ti11^:£ ^7>t!: ^ 
Bl-^iq-. CH2 domain-i: <^l-§-^ ^^^^ 0.08%«^1^^^. Fc domain* «^l-§-^ 
0.06%ol$itq.. oleljtb ^>7l^^^* ^fe ^^*<^1 ^fl-f ;^>^1:^ 

;goilA-^o^ ^^o.^ <^it ^-^S [B3(Fab)-ext-PE38R]2^ ^l^tb ^^rS.^ divalent 

molecule^ ^7Hfe nt^:^] 7]c^^}^] ^^^:^]^^ 3.7]^ ^^^* ^fe 

>^>-8-t!:^^ 'S-i- ^-i- '^-'^t;!-*^ -^Tll <i%^ ^<^m. ^^1 CH3 domain<^l ^ 

^1 [B3(Fab)-h(H123-Fc)-PE38R]2Sl CH3 domainal ^^^fl^Vq- ^^>^ 3L7]7} ^^7^ 

iaV=7fl folding € ^^l-7> ^Tfl M-Bl-M- =^^^01 0.06%S. ^Tll ^.^.S. <:^7^^t::1-. 
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<^Alosi| 5> 

B3^^^ Fab# ^^^^^S. S}aL cytosine deaminase* ^l-g-^lS. -B-^^^ ^1^^^ 
^ ; [B3(Fab)-cytosine deaniinase]2 

^^S. *Vfe T^^^ ^1^^1*<>1 ^a^^-^^ ^tlsl^itVCRituxan, Herceptin, Panorex). riB^JL 

> ziel^ Tltfl *;q-#^ ^IS.:^ ^^^S-A^ 6l-g--g|-c^ solid tumor<^ xflt!: ^^^^ ^m^^l ^ 
71 tumor mass ^fl^^ ^<='fl. J:^. ^Blal ^^^115L ^ 

S.^ « JL^l-^^ ^4-sfl<=>m ^T^. 

^^^7> ^^^V^a "t^ <3- prodrug^ 
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iL4:«^ ^-v^ sl^H ^'^^^ drugs. drugfe tumor mass ^flS ^4 

^<^#^ ^"t^l^V ^-t^VTl^ 4^^>^1 2-^* 71-^^1-4. 

ol&lt!: ^<3-^* Antibody-Directed Enzyme Prodrug Ther apy (ADEPT) e^- ^Vfe-^fl 31^^- 
:£<g*V<^ ^A1I3L 5.^<^^i ^-Sfl^ prodrug* Jl^^-§-^S.>«^ ^15.^^^^-^ ^ 

-B-^ ^^IrS. ^^^^s- ^ ^^^^ ^ ^tb «<3-^<=>m. 

^1 ^cJ-'S^ Bagshawe^ oHi^oloi-l o^^fl igST^d^l ^S^^^^. 

ADEPT ^-§-21 ^ ^^-^^ ^^np} ^^^^ ^<^1T^. Al:?l:ol :^ 

3l-«V^ ^6B5i). ^^^^^ ^^7> ^^S^^^-. ^^Jo] prodrug 

7V ^o^slul, ol prodrug^ ^4^'=^ ^^fl^Vfe ^^^1^ ^^'^l ^«fl 4.^^-^ JL^fl- ^S. 

-^tV drugs. 

<g-4^«^ tfl^o^ .g:^^ 7ltfl^ ^ ^tf. tt 

^ prodrug* Afli drugS.^ ^«r* ^ ^ ^fe S.^^} 9X^^ , ^^^^ 

^;<l-^<^l7l ^>^15L vflS^I ^r^o] -%-o]s}t^, bystander jL^q-S-^H «g->^5. ^ 

^1-^ t:1-€- ADEPT^I Jl-B-tb 

> ADEPTofl ^-§- 7}^^ prodrug^! '^^fe ^ ^ Jl^^^S 

yeast cytosine deaminase^ cytosine^ uracils. ^^«>2.^ <^^^^ 

o g A}.^s|fe ^ ■g-^c>l>i]6i 5-Fluorocytosine(5-FC)* % 5-Fluorouracil(5-FU) 

S ^^^1^ ^ 9X'^. JL^S^i yeast cytosine deaminase^ ^^l^^ ^T^'^fl'^i ^ 

tfl^ S^-prodrug ^S.^ ^V-g- a] ^ig(|5l<i> Sl^S.!:!- ^^ ^1^.^^* :a.-fr«i-JL 
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3. ^5.^^^!.. n s1«»flS. yeast cytosine deaminase^ S.-^^- ^^"^^^^ S. 
•6-^ e€*^l7l t41^<^ 1^511- ^^^^i^^l €:^"(1*V^ :*ll^jLiii«^l prodrug^ IJ-^II: 
^ ^-^^ translational modification ^^o] ^7] ^ fl-S-S. ^a>b1 <^1-8- 7>^^rV. 

ADEFT"^ ^-§-*>7l ^tb prodrug ^V-g- a] ^7l|^<?l ifltb ^ 

-^^^ #*V^1 ^i^-lfe ^ ^'^'l^. ^^fl <a^^^S- AV-g-slJi ^ 

^ 5_FU^ t]-^ i^o. <^^-^ 4^ ^>-§- 7>^^H, atb drug^ 

prodrug 3.^ H2981 human lung adenocarcinoma ^S.<^ tfl^ -t-^-^^^ •=>! 5-FU<^ 
tfl^ IC50 = 20uM ^ ^^«^ 5-FC^ ^^^^H 200uM ^5.«5flAi£. ><^ll5L#^^^c>l ^tzffe ^ o.^. 

o^oi] ej^ ADEPT<>H ^-§-"& y^^Si^ [B3(Fab)-cytosine deaminase]2 -g-"^ ^^>» 

t!:i=l-. ^^>^ Fab* divalent^tfl^ ^<^H. Fab^nflsl ^;^> 

*?3-Afl3t5.^6fl ^^^^ LeY>^l"i^ W^^l- ^^tb^^. B3«J-^^;<|-fe hinge 

37fl^ ^^^V^ divalent^^l^^V ^l^Jl SX^ IgG^^l^l-. 

hinge-^-?!^ <^l%sl-:M^ ^ ^ «^l-§-*V<=^ monovalent Fab-enzyme^ divalent 

S. ^^JLT^i- ^t\.. o] divalento]7l ufl^^ binding affinity7l- 2ufl7> o}^ n. o]^^^ 

-t^Jl^fe 3.7\] #7} % ^olcf. IgG^ ^2:<^Aife ^ 7ll^ Fab^^7> hinged 

37fl^ o-|%s|-^^6fl ^l-f}-£.« ^^1 *«>^^1^ [B3(Fab)-enzyme]2^ ^ 

^;4-^£.7l- :a.:=a-sis.s ^^^^ *J-€«=fl ^tt ^^^-§-^s.7> ub|-# ^oitq-. 
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[B3(Fab)-cytosine deaminase]27> divalent^ ^^^i ^ ^^}'=>]^]^^ ^^^^ 



^7] ^Al<m 131- ^«^tb «<J-^^ >^1-§-^>^^. B3(Fd)-yCD<^ tfltb -fr^^V* plasmid^ 

-^I^Vo^Saccharorayces cerevisiae^ chromosomal DNA-1- templates. Fab^-g:^ 
PMC741- templates. Light chain^ 3' ^^-^fl 6xHis tagging^ pMCH75» a>^^^^. 

^^], X\<^^, enzymes^ columns^ ^7] ^^]^] l4 ^^^^ aV-§-^V^^. ^V-§-€ HH^- 

* 15. 141 



pr imer 


Sequence 5 '-3' 


Primer KL-1 


3GC CCA TAT GCA TCA CCA TCA CCA TCA Ctrl liAC 
(VGG GGG AAT G 


Primer KL-2 


riG GTT TGA AGA TAT TGG TGA GTA GGA ATT CGG CC 


Primer KL-3 


see CCC CGA GGT GAC AGG GGG AAT G 


Primer KL-4 


SAA GAT ATI GGT GAG CAT CAC CAT CAC CAT CAC 
TAG GAA TTC GGC C 


'rimer KL-5 


GGC CCA TAT GCA TCA CCA TCA CCA TCA CGA TGT 
GAA GCT GGT GGA GTC T 


Primer KL-6 


SGG AAT TCA TTA AGC TTG TGT AGC TAT GCA AGG 
CTT AGC ACC ACA 



5> (Plasmids ^1^) 

6> B3(Fd)-yCD ^^-^^^ ^m^lfe ^1^^ Saccharomyces 

cerevisiae^ chromosomal mk<^^^ CDase 2711^ H^I-oHl: a}^^ 
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^^-s-i: PGR PCR«^ CDase^^* ^^1*V«=^ pMC74<:^l «fl^^> 

H.5l-<*H 1 : 5'-GGC-CCA-TAT-GCA-TCA-CCA-TCA-CCA- 

tcah:gt-gac-agg-ggg-aat--g-3 ' 

H.5^-<^H 2 : S'-TKHSTT-TCA-AGA-TAT-TGG-TGA-GTA- 
GGA-ATT-CGG-CC-3' 

H2l-«^H 1^ CDase^ 5' ^^<^1 IrTimcV. ^^o]v;\ 2^ CDase^ 3' ■l:«=>1^i PCR'=fl ^ 

pKLl^ *V<^ tl-^Sl 27fl^ S.S1-«5H» ^}-%-^ <^^^^^'%-^ *^V*=^ CDase ^z^"* 

pMC22^ PE 5L^l-&l-<:«^ pKL2» ^>ll^V5|cV. 

• 3 : 5'-G(X:-(X:C-^A-<K5T-GAC-AGG-GGG-AAT-G-3' 

» H.5^-<iH 4 : 5'-GAA-GAT-ATr-GGT-GAG-CAT-CAC-CAT-CAC- 

> CAT-CAC-TAG-GAA-TTC-GGC-C-3' 

> ^^o]^ 3-& CDase^l 5' ^^<^ l-7fl€^. H.e|-«^H 4^ 67fl^ HisC^l^^^)^ 7>^H 
CDase^ 3' ^^^fl PCR<^ ^tb CDase^ 

'> pKL2fe B3(Fd)-SKPCISTKAS-GGGGSGGGGS-GGPE)-CDase-6His ♦ ^^t=V. 

> pKLlSl CDase pKL22l CDase^^<^ m^l«><>^ pKL3^ ^;(ll^V5ai:l.. pKL3^ 
B3(Fd)-SKPCISIKAS-GGGSGGGS-GGPE-CDaseS.Ai 67^^ His(*l^H^^)-i: 3' ^^<=>fl 7}^]^] 
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pKL45q ^7^^ 4-^4 :^t3t. PMC741- AV-g-«>o^ 27^^ ^\-%r^\<^ 

pKL4 : 6His-B3(Fd)-AKPCIATQAS-GGGSGGGS-GGPE)-a)ase ^ ^?^l«V^i^. 
Hs|-<>H 5 : 5'-GGC-CCA-TAT-GCA-TCA-CCA-TCA-CCA-TCA- 
aiA-TGT-GAAKO-GGT-GGA-GTC-T-3 ' 
Hel-olT^I 6 : 5'-GGG-AAT-TCA-TTA-AGC-TTG-TGT-AGC-TAT- 

GCA-AGG-CTT-AGC-ACC-ACA-3 ' 

5fe mism 7V7iH Fd^^«^ -i-^^. 6^ AKPCIATQASl- 7>>^H Fd 3' 

■f-B^-^iPlH. pKL4Sl *g7l A-l<g^ ALFexpress Dedeoxy Sequencing Kit (Araersham Pharmacia)* 

^^^^ Proteins^ refolding, Refolded antibody-toxin^ ^^]^ ^7] -^>*«1«^1 

> Cytotoxicity assay^ Superdex200^S. Ir2l€ [B3(Fab)-CDase]2^ cytotoxic! ty* 47>;<| 

Cell<^ tfl«>0^ :9A>§>5|0.^ ^71 -gAlofl 131. ^^-^ ^\-%r^\^^. 

^^x:f. ^:^]^ ^;^V**=^1 ^*V*=^ ^^^^^ ^^*^^4- ^-§-71^-1^^ cytosine 



130-80 




1)43599 2°°^/^/^ 



130-81 




b43599 ^^>= 2004/7/6 



I^^*^ 11 

AV A-1^(o^^A}.^)c>ll^ A>^ifl5^o] ^fe AlciEfl^ (cysteine) i^sjo:) o^- 
^>fe ^^£.Tii|<?l-^^AV^ -g-t^l [B-Ext] (a) Sfe. -^71 <iV^1ic4 A-l^Coa^a-A}^)^ A> 

^fe Al^iiBjl^ol S.^^<>\ 9X^^ ^71 ^^A>^(Ext)«^ AV^lfl^ol A] 

§>fe ^^£P11<?1-^^A>^ -§--t^l [B-Ext(L)] (b) S^. ^71 c^V^li^ 
^ A>^ifl^ol Al>i^<?l ^ p>^l^ Al>i^oi ^^A>^(Ext)Sl ^ 

(homomeric self affinity)* ^T^x^- Sfe ^^^^ ol^^^S.(heteromeric affinity)* 
^JL^<H A^S. ^"^^V^ ^^^^-i- E.^^ (homomeric multimer^- heteromeric multimer* 
^A^^V^ , Affinity Domain. AD)^ S.^^^ ^^S^l^-'^^^V^ 

-a-^^fl [B-Ext(LAD)] (c) 2.^. 

A>^(Ext)^ 3.^^ AV^vfl^o] Al>.B|l«?l ^ ^>;^ls^- Al^,^lolo.s^B^ «S^AV^(Ext)^ 

:^6fl^ ^B)-ol:= ^^(L)S ^A^^^ ^7l ^B}ol^ ^?1(L)7> ^7l(bulky)*l-:^l ^-^r 
o>pli^AVoi G(#B^-tl) Sfe A(^Bl-\i) afe S(^€) Q(#^^^) SEfe E(#^^<3:) Sfe 
N(o>ss|.e|-;a) D(<i>^i3^=H'a:)-i- "^'St!: (flexible) ^^Mii-iV a-1«^51 3Sb^-o1:e. 
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^?S(LFA)S ^^slfe ^^^S. %>fe ^^:£^1"?l-^=3-^V^ -i-t^ [B-Ext(LFA)] Cd) 2. 

«: ^^fe ^B^-olH. ^?1(L)S. ^A^S]i^ ^^o]^ ^?1(L)^ ^^l^l^ ^^(;^V7l)^ 

5l-£(homomeric self affinity)^ ol^;?l5l-£(heteromeric affinity) 

1- ^jL$jt<>l A-lS- ^"^^V^ ^"^^^^ S.^fl^(homomeric multimerM- heteromeric multimer 
^ ^A^^}^ S.Ti|l<?l)^ 3LW^ ^Bl-olH- ^^(L)7> ^7'l(bulky)-&V^1 oV^li^AVol 

:?!) 2fe DCoV^Bl-sH-tl:)* £-t*>^ -B-^tt (flexible) •^V^lir-'i]: ^E^-ols. 
(LADFA)S. ^^^2^^ ^^^S -§-^^ [B-Ext(LADFA)] (e)<^ 

#4-§-7UF)l- Jf7mfe *Vfe ?H5V ;.fl2.^ ^^£p11^-<^^AV^-ol^2t-^7l 

[B - Ext or Ext(L) or Ext (LAD) or Ext(LFA) Ext(LADFA) - F] . 



^^£^^(B)ol t:^^^ ^VkS. f]"^^ ^^S,^]9l-^]^^-%r7] -^r^m] 9X 

o]^^, ^^^£^1<?1* ^^^^>fe ^VM-^ ^>^^ #'=•11 ^i^^ oVplic^ A^<i(Ext)<5l 

^71 o>Pli^^ A-1<t(Ext)<^^ A>^ifl^*>l ^^-^S. 

[^^S.Tifl«?lA><^l-oa^a-Al-^, ^^S.T^<?1AV^2] -§--^^1 [Bl-Ext. B2] (a) SEfe. ^7] '^^ 

Al«i(Ext)<flfe A>#xfl^ol A1^E|1<?1* i^-SV^ Al^i^lo] ^oflfe ^^IB^SI ^ 

^(^>7l)€^S. (horaomeric self affinity)^ ^71^1- tq-^ ^31-^ ol^^^S. 
(heteromeric affinity)* ^^^^ ^iS. ^^^^^ ^^1^ (homomeric multimer 
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4 heteromeric multimerl- S.^^\^ ^^^S. «>fe 

tl-'?i^A>^, ^al-£^'?l/^>^2] -§-^^1 [Bl-Ext(AD), B2] (b) ^fe-. (a) (b) -g-^ 

^^o.s. §>fe [^Sj-£ollolA>^l-«^^A>^(Ext or Ext(AD)), ^^^^^^Al■#2-§^^^B^- 
ol^^T^CL)] -§--t^l LBl-Ext or Ext (AD). B2-L] (c) BE.^. ^7] (c) -§-^^1^ ^s^sgtl-ol:^ 
^?1(L)7V ^^Ubulky)§>^l oHi^AVci GC^Bl-a) A(^Hl-id) 2.^ SC^'^) Q( 

(flexible) ^el^Bl-ol:^ (LFA)S. c-l^^l^lfe ^^J^-S. -Sr}^ [^^Jt^m^l-^l-'S^ 

AV^(Ext or Ext(AD)), ^^^£.i*l|^AV#2-6-<Sl-e1^^*=>l^^^ (LFA)] -§-t^1 [Bl-Ext or 

Ext (AD). B2-LFA] (d)<^ c»lf'^-€-7l(F)« ^7\^^ ^^^S. ^Vfe ^H^l" ^^5. 

C^^^J- 31 

;^l2*J-sl ^Hlej- ^fla^ ^Sj-s.pj|oi_oi^3}-g-7l -§-^5^7>, Sfe :^l2«J-«^ 1 

7l€ ^^S.t^||ol-o^:^A>^(Ext) Hfe ^I2«j-^ ^^H^^-'^1^^^7l -§-t 

^1^ ^^A>#(Ext)<^l S,^% ^\^^'^'>] ^fe Al^^tll^^Sl AV^oil Sltfl o-|%5|.^^ 7>5I# 

[^^% 41 

;*112*J-<^1 ^l"^]^ ^^^S-^Bi n^^^l ^A-l7l- 
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Am 9Xo\^^, ^^^^^^^ ?>s4^i ^^^^^.^i ^^7} ^^7]-<^^^] 

oVpli^AV A-l^^J^ *>fe ^l^oflel- ^112:^ ^^J£^'?l-<^1f^^^7l -g--^:^. 
l^^*^ 71 

81 





S 
I 

S 
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[^^*^ 9] 





(S/AKPa(S/A)r.(K/Q)AS(G4S)nGCTB 
I 

s 
I 

s 

1 — 

(S/A)KPa(g/Ayr<K/!Q)AS(Q4S)nQQPE 
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Afe 6H}x,^ o^^y^^ M-Bl-iflaL; 

G <^Hi=:AV #^1^1^ ^Bl-lflai; 

K -fe- <iMic'ii: 5^-<^l^-i- M-^^fl3L; 

Pfe 6"|-T3]2i^Aj. H*^^ M-B^-vflal; 

1 2 3* M-BViflai: 

PE38^ ^^^^ I ^ ^^1"?! n<Hl^i ^^"^ -ir^-a.^ <:>>Tili,^X]:ol 

>ll7l^ 38kDa^ -fi-£.^« 
[^^•sj- 101 

S£fe ;^ll2«j-sl T^Hs^^ ^^s.^]'^A-'=>W^-%-^] ^S^^^V^i^^l ^>-§-^^ 1- 
111 

SEfe 5^l2«j-^ ^'Hel- ^2^-Hti|l<?l-ol^^-§-7l -§-^^m ^a^^^V^^II >^>-S-sl^ € 
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[^^% 12] 

;^12^^ ^H5^ ^1)2:^ ^^S.^l^-«^lf^^-§-7l -i-^^fll: ^S^^^V^^^^I >^V-B-^fe l" 

131 

;^1«J- tfl;^l >113«J- ^ <Hi=. ^ ^'HeV ^ ^^-^71 -g-^^l» 3L^«>^ 

141 
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IS. 21 



PCR 




1 



FHggRBDLK 



1 



I- 



PCR 



ri 




PCR.; overlap extension 



C3 cofljoectgs/jASGGFB 
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111 



(a) 
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[£ 131 

(a) Fd, Fc fragment PGR from pMC74 and pcDNASC'^l 
TTprlitjjer 



PMC74 


■ SM. 




-.c*i.i. • 


'l-HlnEie:' / 














Pr4-!slni9 




















pcDNAS Cri 















fragmenta 



RS-staa 



(b) Splicing PGR amplification by overlap extension 
hidel 



Prl-slng^ 



Pr4-sing 
•^anneanng 



Hndin 



(c) Insert of pLSC52 eincoding B3(Fcl-Fc)-PE38R 















' ' H 


ndlll 
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(a) Fd. CHS fragment PCR trom pLSC52 



PLSC52 



Pr3-slng 



Fd-- 



Pr6-slng 



Pr5-slng 
Hindtll 



(b) Splicing PGR amplificaition by overlap extension 
Ndel 



fragment 1 



^Pr6-dng 
^arwiesGng 



Pr3-sln^^ 



HindlU 



(c) Insert of pLSC32 encoding B3(Fd-CH3)-PE38R 



DLSC32 



Hindtll 
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<110> CHOE, MuHyeon <120> A Dimer of Chimeric Recombinant Binding 
Domain-Functional Group Fusion formed via Disul fide-bond-bridge and A Process 

For Producing The Same <160> 12 <170> Kopatentin 1.71 <210> 1 <211> 

1749 <212> DNA <213> pMC74 plasmid coding sequence <400> 1 atggatgtga 



agctggtgga atctggagga ggcttagtgc agcctggagg gtccctgaaa 
caacctctgg attcactttc agtgactatt acatgtattg ggttcgccag 
agaggctgga gtgggtcgca tacattagta atgatgatag ttccgccgct 
ctgtaaaggg ccggttcacc atctccagag acaatgccag gaacaccctc 
tgagccgtct gaagtctgag gacacagcca tatattcctg tgcaagagga 



60 ctctcctgtg 
120 actccagaga 
180 tattcagaca 
240 tacctgcaaa 
300 ctggcctggg 
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gagcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctctgca 
cacccccatc tgtctatcca ctggcccctg gatctgctgc ccaaactaac 
ccctgggatg cctggtcaag ggctatttcc ctgagccagt gacagtgacc 
gatccctgtc cagcggtgtg cacaccttcc cagctgtcct gcagtctgac 
tgagcagctc agtgactgtc ccctccagca cctggcccag cgagaccgtc 
ttgcccaccc ggccagcagc accaaggtgg acaagaaaat tgtgcccagg 
gtaagcctag cataagtaca aaagcttccg gaggtcccga gggcggcagc 
tgaccgcgca ccaggcttgc cacctgccgc tggagacttt cacccgtcat 
gcggctggga acaactggag cagtgcggct atccggtgca gcggctggtc 
tggcggcgcg gctgtcgtgg aaccaggtcg accaggtgat ccgcaacgcc 
ccggcagcgg cggcgacctg ggcgaagcga tccgcgagca gccggagcag 



ccctgaccct ggccgccgcc gagagcgagc gcttcgtccg gcagggcacc 



aggccggcgc ggccaacggc ccggcggaca gcggcgacgc cctgctggag 
ccactggcgc ggagttcctc ggcgacggcg gcgacgtcag cttcagcacc 



agaactggac ggtggagcgg ctgctccagg cgcaccgcca actggaggag 



tgttcgtcgg ctaccacggc accttcctcg aagcggcgca aagcatcgtc 
tgcgcgcgcg cagccaggac ctcgacgcga tctggcgcgg tttctatatc 
cggcgctggc ctacggctac gcccaggacc aggaacccga cgcacgcggc 
acggtgccct gctgcgggtc tatgtgccgc gctcgagcct gccgggcttc 
gcctgaccct ggccgcgccg gaggcggcgg gcgaggtcga acggctgatc 
tgccgctgcg cctggacgcc atcaccggcc ccgaggagga aggcgggcgc 



360 gccaaaacga 
420 tccatggtga 
480 tggaactctg 
540 ctctacactc 
600 acctgcaacg 
660 gattgtggta 
720 ctggccgcgc 
780 cgccagccgc 
840 gccctctacc 
900 ctggccagcc 
960 gcccgtctgg 
1020 ggcaacgacg 
1080 cgcaactatc 
1140 cgcggcacgc 
1200 cgcggctatg 
1260 ttcggcgggg 
1320 gccggcgatc 
1380 cggatccgca 
1440 taccgcacca 
1500 ggccatccgc 
1560 ctggagacca 
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ttctcggctg gccgctggcc gagcgcaccg tggtgattcc ctcggcgatc 1620 cccaccgacc 

cgcgcaacgt cggcggcgac ctcgacccgt ccagcatccc cgacaaggaa 1680 caggcgatca 

gcgccctgcc ggactacgcc agccagcccg gcaaaccgcc gcgcgaggac 1740 ctgaagtaa 

1749 <210> 2 <211> 1764 <212> DNA <213> pMH21 plasmid coding sequence < 
400> 2 atggaggtga agctggtgga atctggagga ggcttagtgc agcctggagg gtccctgaaa 
60 ctctcctgtg caacctctgg attcactttc agtgactatt acatgtattg ggttcgccag 120 
actccagaga agaggctgga gtgggtcgca tacattagta atgatgatag ttccgccgct 180 
tattcagaca ctgtaaaggg ccggttcacc atctccagag acaatgccag gaacaccctc 240 
tacctgcaaa tgagccgtct gaagtctgag gacacagcca tatattcctg tgcaagagga 300 
ctggcctggg gagcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctctgca 360 
gccaaaacga cacccccatc tgtctatcca ctggcccctg gatctgctgc ccaaactaac 420 
tccatggtga ccctgggatg cctggtcaag ggctatttcc ctgagccagt gacagtgacc 480 
tggaactctg gatccctgtc cagcggtgtg cacaccttcc cagctgtcct gcagtctgac 540 
ctctacactc tgagcagctc agtgactgtc ccctccagca cctggcccag cgagaccgtc 600 
acctgcaacg ttgcccaccc ggccagcagc accaaggtgg acaagaaaat tgtgcccagg 660 
gattgtggta gtaagccttg cataagtaca aaagcttctg gtggtggcgg atctggaggt 720 
cccgagggcg gcagcctggc cgcgctgacc gcgcaccagg cttgccacct gccgctggag 780 
actttcaccc gtcatcgcca gccgcgcggc tgggaacaac tggagcagtg cggctatccg 840 
gtgcagcggc tggtcgccct ctacctggcg gcgcggctgt cgtggaacca ggtcgaccag 900 
gtgatccgca acgccctggc cagccccggc agcggcggcg acctgggcga agcgatccgc 960 
gagcagccgg agcaggcccg tctggccctg accctggccg ccgccgagag cgagcgcttc 1020 
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gtccggcagg gcaccggcaa cgacgaggcc ggcgcggcca acggcccggc ggacagcggc lOoU 

gacgccctgc tggagcgcaa ctatcccact ggcgcggagt tcctcggcga cggcggcgac 1140 

gtcagcttca gcacccgcgg cacgcagaac tggacggtgg agcggctgct ccaggcgcac 1200 

cgccaactgg aggagcgcgg ctatgtgttc gtcggctacc acggcacctt cctcgaagcg 1260 

gcgcaaagca tcgtcttcgg cggggtgcgc gcgcgcagcc aggacctcga cgcgatctgg 1320 

cgcggtttct atatcgccgg cgatccggcg ctggcctacg gctacgccca ggaccaggaa 1380 

cccgacgcac gcggccggat ccgcaacggt gccctgctgc gggtctatgt gccgcgctcg 1440 

agcctgccgg gcttctaccg caccagcctg accctggccg cgccggaggc ggcgggcgag 1500 

gtcgaacggc tgatcggcca tccgctgccg ctgcgcctgg acgccatcac cggccccgag 1560 

gaggaaggcg ggcgcctgga gaccattctc ggctggccgc tggccgagcg caccgtggtg 1620 
attccctcgg cgatccccac cgacccgcgc aacgtcggcg gcgacctcga cccgtccagc 1680 
atccccgaca aggaacaggc gatcagcgcc ctgccggact acgccagcca gcccggcaaa 1740 
ccgccgcgcg aggacctgaa gtaa * 1764 <210> 



3 <211> 1749 <212> DNA <213> pCE2 plasmid coding sequence <400> 3 



atggatgtga agctggtgga atctggagga ggcttagtgc agcctggagg gtccctgaaa 60 

ctctcctgtg caacctctgg attcactttc agtgactatt acatgtattg ggttcgccag 120 

actccagaga agaggctgga gtgggtcgca tacattagta atgatgatag ttccgccgct 180 

tattcagaca ctgtaaaggg ccggttcacc atctccagag acaatgccag gaacaccctc 240 

tacctgcaaa tgagccgtct gaagtctgag gacacagcca tatattcctg tgcaagagga 300 

ctggcctggg gagcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctctgca 360 

gccaaaacga cacccccatc tgtctatcca ctggcccctg gatctgctgc ccaaactaac 420 
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tccatggtga ccctgggatg cctggtcaag ggctatttcc ctgagccagt gacagtgacc 480 

tggaactctg gatccctgtc cagcggtgtg cacaccttcc cagctgtcct gcagtctgac 540 

ctctacactc tgagcagctc agtgactgtc ccctccagca cctggcccag cgagaccgtc 600 

acctgcaacg ttgcccaccc ggccagcagc accaaggtgg acaagaaaat tgtgcccagg 660 

gattgtggta gtaagccttg cataagtaca aaagcttccg gaggtcccga gggcggcagc 720 

ctggccgcgc tgaccgcgca ccaggcttgc cacctgccgc tggagacttt cacccgtcat 780 

cgccagccgc gcggctggga acaactggag cagtgcggct atccggtgca gcggctggtc 840 

gccctctacc tggcggcgcg gctgtcgtgg aaccaggtcg accaggtgat ccgcaacgcc 900 

ctggccagcc ccggcagcgg cggcgacctg ggcgaagcga tccgcgagca gccggagcag 960 

gcccgtctgg ccctgaccct ggccgccgcc gagagcgagc gcttcgtccg gcagggcacc 1020 

ggcaacgacg aggccggcgc ggccaacggc ccggcggaca gcggcgacgc cctgctggag 1080 

cgcaactatc ccactggcgc ggagttcctc ggcgacggcg gcgacgtcag cttcagcacc 1140 

cgcggcacgc agaactggac ggtggagcgg ctgctccagg cgcaccgcca actggaggag 1200 

cgcggctatg tgttcgtcgg ctaccacggc accttcctcg aagcggcgca aagcatcgtc 1260 

ttcggcgggg tgcgcgcgcg cagccaggac ctcgacgcga tctggcgcgg tttctatatc 1320 

gccggcgatc cggcgctggc ctacggctac gcccaggacc aggaacccga cgcacgcggc 1380 

cggatccgca acggtgccct gctgcgggtc tatgtgccgc gctcgagcct gccgggcttc 1440 
taccgcacca gcctgaccct ggccgcgccg gaggcggcgg gcgaggtcga acggctgatc 1500 
ggccatccgc tgccgctgcg cctggacgcc atcaccggcc ccgaggagga aggcgggcgc 1560 
ctggagacca ttctcggctg gccgctggcc gagcgcaccg tggtgattcc ctcggcgatc 1620 
cccaccgacc cgcgcaacgt cggcggcgac ctcgacccgt ccagcatccc cgacaaggaa 1680 
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caggcgatca gcgccctgcc ggactacgcc agccagcccg gcaaaccgcc gcgcgaggac 1740 ctgaagtaj 

1749 <210> 4 <211> 672 <212> DM <213> pMC75 plasmid coding sequence 
<400> 4 atggatgtgc tgatgaccca gtctccattg agtttacctg tcagtcttgg agatcaagcc 
60 tccatctctt gcagatctag tcagatcatt gtacatagta atggaaacac ctatttagaa 120 
tggtacctgc agaaaccagg ccagtctcca aagctcctga tctacaaagt ttccaaccga 180 
ttttctgggg tcccagacag gttcagtggc agtggatcag ggacagattt cacactcaag 240 
atcagcagag tggaggctga ggatctggga gtttattact gctttcaagg ttcacatgtt 300 
ccattcacgt tcggctcggg gacaaagttg gaaataaaac gggctgatgc tgcaccaact 360 
gtatccatct tcccaccatc cagtgagcag ttaacatctg gaggtgcctc agtcgtgtgc 420 
ttcttgaaca acttctaccc caaagacatc aatgtcaagt ggaagattga tggcagtgaa 480 
cgacaaaatg gcgtcctgaa cagttggact gatcaggaca gcaaagacag cacctacagc 540 
atgagcagca ccctcacgtt gaccaaggac gagtatgaac gacataacag ctatacctgt 600 
gaggccactc acaagacatc aacttcaccc attgtcaaga gcttcaacag gaatgagtgt 660 
ggtaaagctt aa 672 <210> 

5 <211> 2454 <212> DNA <213> pLSC52 plasmid coding sequence <400> 5 



atggatgtga agctggtgga atctggagga ggcttagtgc agcctggagg gtccctgaaa 



60 



ctctcctgtg caacctctgg attcactttc agtgactatt acatgtattg ggttcgccag 120 

actccagaga agaggctgga gtgggtcgca tacattagta atgatgatag ttccgccgct 180 

tattcagaca ctgtaaaggg ccggttcacc atctccagag acaatgccag gaacaccctc 240 

tacctgcaaa tgagccgtct gaagtctgag gacacagcca tatattcctg tgcaagagga 300 

ctggcctggg gagcctggtt tgcttactgg ggccaaggga ctctggtcac tgtctctgca 360 
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gccaaaacga cacccccatc tgtctatcca ctggcccctg gatctgctgc ccaaactaac 420 

tccatggtga ccctgggatg cctggtcaag ggctatttcc ctgagccagt gacagtgacc 480 

tggaactctg gatccctgtc cagcggtgtg cacaccttcc cagctgtcct gcagtctgac 540 

ctctacactc tgagcagctc agtgactgtc ccctccagca cctggcccag cgagaccgtc 600 

acctgcaacg ttgcccaccc ggccagcagc accaaggtgg acaagaaaat tgtgcccagg 660 

gattgtggtg agcccaaatc ttgtgacaaa actcacacat gcccaccgtg cccagcacct 720 

gaactcctgg ggggaccgtc agtcttcctc ttccccccaa aacccaagga caccctcatg 780 

atctcccgga cccctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 840 

gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaagccgcgg 900 

gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 960 

tggctgaatg gcaaggagta caagtgcaag gtctccaaca aagccctccc agcccccatc 1020 

gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtgta caccctgccc 1080 

ccatcccggg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggcttc 1140 

tatcccagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1200 

accacgcctc ccgtgctgga ctccgacggc tccttcttcc tctacagcaa gctcaccgtg 1260 

gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca tgaggctctg 1320 

cacaaccact acacgcagaa gagcctctcc ctgtctccgg gtaaaggcgg aggcggatcc 1380 

ggtggtggcg gttctaaagc ttccggaggt cccgagggcg gcagcctggc cgcgctgacc 1440 
gcgcaccagg cttgccacct gccgctggag actttcaccc gtcatcgcca gccgcgcggc 1500 
tgggaacaac tggagcagtg cggctatccg gtgcagcggc tggtcgccct ctacctggcg 1560 
gcgcggctgt cgtggaacca ggtcgaccag gtgatccgca acgccctggc cagccccggc 1620 
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agcggcggcg acctgggcga agcgatccgc gagcagccgg agcaggcccg tctggccctg 1680 

accctggccg ccgccgagag cgagcgcttc gtccggcagg gcaccggcaa cgacgaggcc 1740 

ggcgcggcca acggcccggc ggacagcggc gacgccctgc tggagcgcaa ctatcccact 1800 

ggcgcggagt tcctcggcga cggcggcgac gtcagcttca gcacccgcgg cacgcagaac 1860 

tggacggtgg agcggctgct ccaggcgcac cgccaactgg aggagcgcgg ctatgtgttc 1920 

gtcggctacc acggcacctt cctcgaagcg gcgcaaagca tcgtcttcgg cggggtgcgc 1980 

gcgcgcagcc aggacctcga cgcgatctgg cgcggtttct atatcgccgg cgatccggcg 2040 

ctggcctacg gctacgccca ggaccaggaa cccgacgcac gcggccggat ccgcaacggt 2100 

gccctgctgc gggtctatgt gccgcgctcg agcctgccgg gcttctaccg caccagcctg 2160 

accctggccg cgccggaggc ggcgggcgag gtcgaacggc tgatcggcca tccgctgccg 2220 

ctgcgcctgg acgccatcac cggccccgag gaggaaggcg ggcgcctgga gaccattctc 2280 

ggctggccgc tggccgagcg caccgtggtg attccctcgg cgatccccac cgacccgcgc 2340 

aacgtcggcg gcgacctcga cccgtccagc atccccgaca aggaacaggc gatcagcgcc 2400 

ctgccggact acgccagcca gcccggcaaa ccgccgcgcg aggacctgaa gtaa 2454 <210> 

6 <211> 1233 <212> DM <213> pKL4 plasmid coding sequence <400> 6 

atgcatcacc atcaccatca cgatgtgaag ctggtggaat ctggaggagg cttagtgcag 60 

cctggagggt ccctgaaact ctcctgtgca acctctggat tcactttcag tgactattac 120 

atgtattggg ttcgccagac tccagagaag aggctggagt gggtcgcata cattagtaat 180 

gatgatagtt ccgccgctta ttcagacact gtaaagggcc ggttcaccat ctccagagac 240 

aatgccagga acaccctcta cctgcaaatg agccgtctga agtctgagga cacagccata 300 

tattcctgtg caagaggact ggcctgggga gcctggtttg cttactgggg ccaagggact 360 
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ctggtcactg tctctgcagc caaaacgaca cccccatctg tctatccact ggcccctgga 420 

tctgctgccc aaactaactc catggtgacc ctgggatgcc tggtcaaggg ctatttccct 480 

gagccagtga cagtgacctg gaactctgga tccctgtcca gcggtgtgca caccttccca 540 

gctgtcctgc agtctgacct ctacactctg agcagctcag tgactgtccc ctccagcacc 600 

tggcccagcg agaccgtcac ctgcaacgtt gcccacccgg ccagcagcac caaggtggac 660 

aagaaaattg tgcccaggga ttgtggtgct aagccttgca tagctacaca agcttccggt 720 

ggtggcggat ctggaggtgg cggaagcgga ggtcccgagg tgacaggggg aatggcaagc 780 

aagtgggatc agaagggtat ggacattgcc tatgaggagg cggccttagg ttacaaagag 840 

ggtggtgttc ctattggcgg atgtcttatc aataacaaag acggaagtgt tctcggtcgt 900 

ggtcacaaca tgagatttca aaagggatcc gccacactac atggtgagat ctccactttg 960 

gaaaactgtg ggagattaga gggcaaagtg tacaaagata ccactttgta tacgacgctg 1020 

tctccatgcg acatgtgtac aggtgccatc atcatgtatg gtattccacg ctgtgttgtc 1080 

ggtgagaacg ttaatttcaa aagtaagggc gagaaatatt tacaaactag aggtcacgag 1140 

gttgttgttg ttgacgatga gaggtgtaaa aagatcatga aacaatttat cgatgaaaga 1200 

cctcaggatt ggtttgaaga tattggtgag tag 1233 <210> 
7 <211> 4871 <212> DNA <213> pMC74 plasmid full sequence <400> 7 

taatacgact cactataggg agaccacaac ggtttccctc tagaaataat tttgtttaac 60 

tttaagaagg agatatacat atggatgtga agctggtgga atctggagga ggcttagtgc 120 

agcctggagg gtccctgaaa ctctcctgtg caacctctgg attcactttc agtgactatt 180 

acatgtattg ggttcgccag actccagaga agaggctgga gtgggtcgca tacattagta 240 

atgatgatag ttccgccgct tattcagaca ctgtaaaggg ccggttcacc atctccagag 300 
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360 
420 
480 



acaatgccag gaacaccctc tacctgcaaa tgagccgtct gaagtctgag gacacagcca 
tatattcctg tgcaagagga ctggcctggg gagcctggtt tgcttactgg ggccaaggga 
ctctggtcac tgtctctgca gccaaaacga cacccccatc tgtctatcca ctggcccctg 
gatctgctgc ccaaactaac tccatggtga ccctgggatg cctggtcaag ggctatttcc 540 
ctgagccagt gacagtgacc tggaactctg gatccctgtc cagcggtgtg cacaccttcc 600 
cagctgtcct gcagtctgac ctctacactc tgagcagctc agtgactgtc ccctccagca 660 
cctggcccag cgagaccgtc acctgcaacg ttgcccaccc ggccagcagc accaaggtgg 
acaagaaaat tgtgcccagg gattgtggta gtaagcctag cataagtaca aaagcttccg 
gaggtcccga gggcggcagc ctggccgcgc tgaccgcgca ccaggcttgc cacctgccgc 
tggagacttt cacccgtcat cgccagccgc gcggctggga acaactggag cagtgcggct 
atccggtgca gcggctggtc gccctctacc tggcggcgcg gctgtcgtgg aaccaggtcg 
accaggtgat ccgcaacgcc ctggccagcc ccggcagcgg cggcgacctg ggcgaagcga 
tccgcgagca gccggagcag gcccgtctgg ccctgaccct ggccgccgcc gagagcgagc 
gcttcgtccg gcagggcacc ggcaacgacg aggccggcgc ggccaacggc ccggcggaca 1140 
gcggcgacgc cctgctggag cgcaactatc ccactggcgc ggagttcctc ggcgacggcg 1200 
gcgacgtcag cttcagcacc cgcggcacgc agaactggac ggtggagcgg ctgctccagg 1260 
cgcaccgcca actggaggag cgcggctatg tgttcgtcgg ctaccacggc accttcctcg 1320 
aagcggcgca aagcatcgtc ttcggcgggg tgcgcgcgcg cagccaggac ctcgacgcga 1380 
tctggcgcgg tttctatatc gccggcgatc cggcgctggc ctacggctac gcccaggacc 1440 
aggaacccga cgcacgcggc cggatccgca acggtgccct gctgcgggtc tatgtgccgc 1500 
gctcgagcct gccgggcttc taccgcacca gcctgaccct ggccgcgccg gaggcggcgg 1560 
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gcgaggtcga acggctgatc ggccatccgc tgccgctgcg cctggacgcc atcaccggcc 1620 

ccgaggagga aggcgggcgc ctggagacca ttctcggctg gccgctggcc gagcgcaccg 1680 

tggtgattcc ctcggcgatc cccaccgacc cgcgcaacgt cggcggcgac ctcgacccgt 1740 

ccagcatccc cgacaaggaa caggcgatca gcgccctgcc ggactacgcc agccagcccg 1800 

gcaaaccgcc gcgcgaggac ctgaagtaac tgccgcgacc ggccggctcc cttcgcagga 1860 

gccggccttc tcggggcctg gccatacatc aggttttcct gatgccagcc caatcgaata 1920 

tgaattcggc tgctaacaaa gcccgaaagg aagctgagtt ggctgctgcc accgctgagc 1980 

aataactagc ataacccctt gggcctctaa acgggtcttg aggggttttt tgctgaaagg 2040 

aggaactata tccggatcgg agatcaattc tggcgtaata gcgaagaggc ccgcaccgat 2100 

cgcccttccc aacagttgcg tagcctgaat ggcgaatggg acgcgccctg tagcggcgca 2160 

ttaagcgcgg cgggtgtggt ggttacgcgc agcgtgaccg ctacacttgc cagcgcccta 2220 

gcgcccgctc ctttcgcttt cttcccttcc tttctcgcca cgttcgccgg ctttccccgt 2280 

caagctctaa atcgggggct ccctttaggg ttccgattta gtgctttacg gcacctcgac 2340 

cccaaaaaac ttgattaggg tgatggttca cgtagtgggc catcgccctg atagacggtt 2400 

tttcgccctt tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga 2460 

acaacactca accctatctc ggtctattct tttgatttat aagggatttt gccgatttcg 2520 

gcctattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata 2580 

ttaacgttta caatttcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt 2640 

ttatttttct aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg 2700 

cttcaataat attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt 2760 

cccttttttg cggcattttg ccttcctgtt tttgctcatc cagaaacgct ggtgaaagta 2820 
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aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc 



2880 



ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa 2940 

gttctgctat gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc 3000 

cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 3060 

acggatggca tgacagtaag agaattatgc agtgctgcca taagcatgag tgataacact 3120 

gcggccaact tacttctgac aacgatcgga ggaccgaagg agctaaccgc tttttttcac 3180 

aacatggggg atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata 3240 

ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta 3300 

ttaactggcg aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg 3360 

gataaagttg caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat 3420 

aaatctggag ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt 3480 

aagccctccc gtatcgtagt tatctacacg acgggcagtc aggcaactat ggatgaacga 3540 

aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa 3600 

gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag 3660 

gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac 3720 

tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc 3780 

gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat 3840 

caagagctac caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat 3900 

actgtccttc tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct 3960 

acatacctcg ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt 4020 

cttaccgggt tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg 4080 
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eeeMttcfft Grcacacascc ca£[ctt£[£[as csaacgacct acaccgaact gagataccta 


4140 


caecffteaec atteaeaaae CRCcaccctt cccgaaggga gaaaggcgga caggtatccg 


4200 


ctaaffceeca eectccfiaac asgagagcgc acgagggagc ttccaggggg gaacgcctgg 


4260 


tatrtttata etrctfftccre ctttcficcac ctctfiacttg agcgtcgatt tttgtgatgc 


4320 


trfftracrocTo crcrprcraecct atGt£taaaaac scca&caacs Cfigccttttt acggttcctg 


4380 


ffcrttttffrt ffffrcttttec tcacatettc tttcctscgt tatcccctga ttctgtggat 


4440 


aarrfftatta rrErrrtttcra crtGracrctsat acCfiCtcfiCC fiCagCCgaac gaccgagcgc 


4500 


afiTc&fa&rtca&f tsa£rcsa£r£ta ascsgaagag cgcctgatgc ggtattttct ccttacgcat 


4560 


rtfftaraata tttraracccr catatatect ficactctcafi tacaatctgc tctgatgccg 


4620 


CaLogtLaag CCd.6td,Ld.v./d, UtCu^V't^LU ^^^ta^gte^^ t5k^a.cise<*&^ us^v^s^^*-"*** 


4680 


racrtrrrrrcr ffrrarfferererc ctsccaccat acccacgccg aaacaagCgC tcatgagCCC 


4740 


a^aafaanaa onrrauf rf f rrrratrerfft erat Cft CCrffCS atatafiffTCSC CagCaaCCgC 


4800 


arrtfftcrara rrcrat aat err reerccacffat ffCfitCcefiCg tagaggatct tgagatctcg 


4860 


at PPOrpCf5i5ia t 


4871 <210> 


8 <211> 4886 <212> DNA <213> dMH21 olasmid full sequence 


<400> 8 


taatarcfart rartatacrGre aeaccacaac gfftttccctc tagaaataat tttgtttaac 


60 


tttaaaaacra a ant afar at at£rfiras£t£ra agctsstgga atctggagga ggcttagtgc 


120 


agcctggagg gtccctgaaa ctctcctgtg caacctctgg attcactttc agtgactatt 


180 


acatgtattg ggttcgccag actccagaga agaggctgga gtgggtcgca tacattagta 


240 


atgatgatag ttccgccgct tattcagaca ctgtaaaggg ccggttcacc atctccagag 


300 


acaatgccag gaacaccctc tacctgcaaa tgagccgtct gaagtctgag gacacagcca 


360 
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tatattcctg tgcaagagga ctggcctggg gagcctggtt tgcttactgg ggccaaggga 420 

ctctggtcac tgtctctgca gccaaaacga cacccccatc tgtctatcca ctggcccctg 480 

gatctgctgc ccaaactaac tccatggtga ccctgggatg cctggtcaag ggctatttcc 540 

ctgagccagt gacagtgacc tggaactctg gatccctgtc cagcggtgtg cacaccttcc 600 

cagctgtcct gcagtctgac ctctacactc tgagcagctc agtgactgtc ccctccagca 660 

cctggcccag cgagaccgtc acctgcaacg ttgcccaccc ggccagcagc accaaggtgg 720 

acaagaaaat tgtgcccagg gattgtggta gtaagccttg cataagtaca aaagcttctg 780 

gtggtggcgg atctggaggt cccgagggcg gcagcctggc cgcgctgacc gcgcaccagg 840 

cttgccacct gccgctggag actttcaccc gtcatcgcca gccgcgcggc tgggaacaac 900 

tggagcagtg cggctatccg gtgcagcggc tggtcgccct ctacctggcg gcgcggctgt 960 

cgtggaacca ggtcgaccag gtgatccgca acgccctggc cagccccggc agcggcggcg 1020 

acctgggcga agcgatccgc gagcagccgg agcaggcccg tctggccctg accctggccg 1080 

ccgccgagag cgagcgcttc gtccggcagg gcaccggcaa cgacgaggcc ggcgcggcca 1140 

acggcccggc ggacagcggc gacgccctgc tggagcgcaa ctatcccact ggcgcggagt 1200 

tcctcggcga cggcggcgac gtcagcttca gcacccgcgg cacgcagaac tggacggtgg 1260 

agcggctgct ccaggcgcac cgccaactgg aggagcgcgg ctatgtgttc gtcggctacc 1320 

acggcacctt cctcgaagcg gcgcaaagca tcgtcttcgg cggggtgcgc gcgcgcagcc 1380 

aggacctcga cgcgatctgg cgcggtttct atatcgccgg cgatccggcg ctggcctacg 1440 

gctacgccca ggaccaggaa cccgacgcac gcggccggat ccgcaacggt gccctgctgc 1500 

gggtctatgt gccgcgctcg agcctgccgg gcttctaccg caccagcctg accctggccg 1560 

cgccggaggc ggcgggcgag gtcgaacggc tgatcggcca tccgctgccg ctgcgcctgg 1620 
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acgccatcac cggccccgag gaggaaggcg ggcgcctgga gaccattctc ggctggccgc 1680 

tggccgagcg caccgtggtg attccctcgg cgatccccac cgacccgcgc aacgtcggcg 1740 

gcgacctcga cccgtccagc atccccgaca aggaacaggc gatcagcgcc ctgccggact 1800 

acgccagcca gcccggcaaa ccgccgcgcg aggacctgaa gtaactgccg cgaccggccg 1860 

gctcccttcg caggagccgg ccttctcggg gcctggccat acatcaggtt ttcctgatgc 1920 

cagcccaatc gaatatgaat tcggctgcta acaaagcccg aaaggaagct gagttggctg 1980 

ctgccaccgc tgagcciataa ctagcataac cccttgggcc tctaaacggg tcttgagggg 2040 

ttttttgctg aaaggaggaa ctatatccgg atcggagatc aattctggcg taatagcgaa 2100 

gaggcccgca ccgatcgccc ttcccaacag ttgcgtagcc tgaatggcga atgggacgcg 2160 

ccctgtagcg gcgcattaag cgcggcgggt gtggtggtta cgcgcagcgt gaccgctaca 2220 

cttgccagcg ccctagcgcc cgctcctttc gctttcttcc cttcctttct cgccacgttc 2280 

gccggctttc cccgtcaagc tctaaatcgg gggctccctt tagggttccg atttagtgct 2340 

ttacggcacc tcgaccccaa aaaacttgat tagggtgatg gttcacgtag tgggccatcg 2400 

ccctgataga cggtttttcg ccctttgacg ttggagtcca cgttctttaa tagtggactc 2460 

ttgttccaaa ctggaacaac actcaaccct atctcggtct attcttttga tttataaggg 2520 

attttgccga tttcggccta ttggttaaaa aatgagctga tttaacaaaa atttaacgcg 2580 

aattttaaca aaatattaac gtttacaatt tcaggtggca cttttcgggg aaatgtgcgc 2640 

ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccgct catgagacaa 2700 

taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttc 2760 

cgtgtcgccc ttattccctt ttttgcggca ttttgccttc ctgtttttgc tcacccagaa 2820 

acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 2880 
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ctggatctca acagcggtaa gatccttgag agttttcgcc ccgaagaacg ttttccaatg 2940 

atgagcactt ttaaagttct gctatgtggc gcggtattat cccgtattga cgccgggcaa 3000 

gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtc 3060 

acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataagc 3120 

atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 3180 

accgcttttt ttcacaacat gggggatcat gtaactcgcc ttgatcgttg ggaaccggag 3240 

ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgtagc aatggcaaca 3300 

acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 3360 

gactggatgg aggcggataa agttgcagga ccacttctgc gctcggccct tccggctggc 3420 

tggtttattg ctgataaatc tggagccggt gagcgtgggt ctcgcggtat cattgcagca 3480 

ctggggccag atggtaagcc ctcccgtatc gtagttatct acacgacggg cagtcaggca 3540 

actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 3600 

taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 3660 

tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 3720 

gagttttcgt tccactgagc gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat 3780 

cctttttttc tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagcggtg 3840 

gtttgtttgc cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 3900 

gcgcagatac caaatactgt ccttctagtg tagccgtagt taggccacca cttcaagaac 3960 

tctgtagcac cgcctacata cctcgotctg ctaatcctgt taccagtggc tgctgccagt 4020 

ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 4080 

cggtcgggct gaacgggggg ttcgtgcaca cagcccagct tggagcgaac gacctacacc 4140 
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gaactgagat acctacagcg tgagcattga gaaagcgcca cgcttcccga agggagaaag 4200 

gcggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcttcca 4260 

ggggggaacg cctggtatct ttatagtcct gtcgggtttc gccacctctg acttgagcgt 4320 

cgatttttgt gatgctcgtc aggggggccg agcctatgga aaaacgccag caacgcggcc 4380 

tttttacggt tcctggcctt ttgctggcct tttgctcaca tgttctttcc tgcgttatcc 4440 

cctgattctg tggataaccg tattaccgcc tttgagtgag ctgataccgc tcgccgcagc 4500 

cgaacgaccg agcgcagcga gtcagtgagc gaggaagcgg aagagcgcct gatgcggtat 4560 

tttctcctta cgcatctgtg cggtatttca caccgcatat atggtgcact ctcagtacaa 4620 

tctgctctga tgccgcatag ttaagccagt atacactccg ctatcgctac gtgactgcaa 4680 

ggagatggcg cccaacagtc ccccggccac ggggcctgcc accataccca cgccgaaaca 4740 

agcgctcatg agcccgaagt ggcgagcccg atcttcccca tcggtgatgt cggcgatata 4800 

ggcgccagca accgcacctg tggcgccggt gatgccggcc acgatgcgtc cggcgtagag 4860 

gat ctt gaga tctcgatccg cgaaat 4886 <210> 
9 <211> 4871 <212> DNA <213> pCE2 plasmid full sequence <400> 9 

taatacgact cactataggg agaccacaac ggtttccctc tagaaataat tttgtttaac 60 

tttaagaagg agatatacat atggatgtga agctggtgga atctggagga ggcttagtgc 120 

agcctggagg gtccctgaaa ctctcctgtg caacctctgg attcactttc agtgactatt 180 

acatgtattg ggttcgccag actccagaga agaggctgga gtgggtcgca tacattagta 240 

atgatgatag ttccgccgct tattcagaca ctgtaaaggg ccggttcacc atctccagag 300 

acaatgccag gaacaccctc tacctgcaaa tgagccgtct gaagtctgag gacacagcca 360 

tatattcctg tgcaagagga ctggcctggg gagcctggtt tgcttactgg ggccaaggga 420 
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ctctggtcac tgtctctgca gccaaaacga cacccccatc tgtctatcca ctggcccctg 480 

gatctgctgc ccaaactaac tccatggtga ccctgggatg cctggtcaag ggctatttcc 540 

ctgagccagt gacagtgacc tggaactctg gatccctgtc cagcggtgtg cacaccttcc 600 

cagctgtcct gcagtctgac ctctacactc tgagcagctc agtgactgtc ccctccagca 660 

cctggcccag cgagaccgtc acctgcaacg ttgcccaccc ggccagcagc accaaggtgg 720 

acaagaaaat tgtgcccagg gattgtggta gtaagccttg cataagtaca aaagcttccg 780 

gaggtcccga gggcggcagc ctggccgcgc tgaccgcgca ccaggcttgc cacctgccgc 840 

tggagacttt cacccgtcat cgccagccgc gcggctggga acaactggag cagtgcggct 900 

atccggtgca gcggctggtc gccctctacc tggcggcgcg gctgtcgtgg aaccaggtcg 960 

accaggtgat ccgcaacgcc ctggccagcc ccggcagcgg cggcgacctg ggcgaagcga 1020 

tccgcgagca gccggagcag gcccgtctgg ccctgaccct ggccgccgcc gagagcgagc 1080 

gcttcgtccg gcagggcacc ggcaacgacg aggccggcgc ggccaacggc ccggcggaca 1140 

gcggcgacgc cctgctggag cgcaactatc ccactggcgc ggagttcctc ggcgacggcg 1200 

gcgacgtcag cttcagcacc cgcggcacgc agaactggac ggtggagcgg ctgctccagg 1260 

cgcaccgcca actggaggag cgcggctatg tgttcgtcgg ctaccacggc accttcctcg 1320 

aagcggcgca aagcatcgtc ttcggcgggg tgcgcgcgcg cagccaggac ctcgacgcga 1380 

tctggcgcgg tttctatatc gccggcgatc cggcgctggc ctacggctac gcccaggacc 1440 

aggaacccga cgcacgcggc cggatccgca acggtgccct gctgcgggtc tatgtgccgc 1500 

gctcgagcct gccgggcttc taccgcacca gcctgaccct ggccgcgccg gaggcggcgg 1560 
gcgaggtcga acggctgatc ggccatccgc tgccgctgcg cctggacgcc atcaccggcc 1620 
ccgaggagga aggcgggcgc ctggagacca ttctcggctg gccgctggcc gagcgcaccg 1680 
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tggtgattcc ctcggcgatc cccaccgacc cgcgcaacgt cggcggcgac ctcgacccgt 1740 

ccagcatccc cgacaaggaa caggcgatca gcgccctgcc ggactacgcc agccagcccg 1800 

gcaaaccgcc gcgcgaggac ctgaagtaac tgccgcgacc ggccggctcc cttcgcagga 1860 

gccggccttc tcggggcctg gccatacatc aggttttcct gatgccagcc caatcgaata 1920 

tgaattcggc tgctaacaaa gcccgaaagg aagctgagtt ggctgctgcc accgctgagc 1980 

aataactagc ataacccctt gggcctctaa acgggtcttg aggggttttt tgctgaaagg 2040 

aggaactata tccggatcgg agatcaattc tggcgtaata gcgaagaggc ccgcaccgat 2100 

cgcccttccc aacagttgcg tagcctgaat ggcgaatggg acgcgccctg tagcggcgca 2160 

ttaagcgcgg cgggtgtggt ggttacgcgc agcgtgaccg ctacacttgc cagcgcccta 2220 

gcgcccgctc ctttcgcttt cttcccttcc tttctcgcca cgttcgccgg ctttccccgt 2280 

caagctctaa atcgggggct ccctttaggg ttccgattta gtgctttacg gcacctcgac 2340 

cccaaaaaac ttgattaggg tgatggttca cgtagtgggc catcgccctg atagacggtt 2400 

tttcgccctt tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga 2460 

acaacactca accctatctc ggtctattct tttgatttat aagggatttt gccgatttcg 2520 

gcctattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata 2580 

ttaacgttta caatttcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt 2640 

ttatttttct aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg 2700 

cttcaataat attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt 2760 

cccttttttg cggcattttg ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta 2820 

aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc 2880 

ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa 2940 
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gttctgctat gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc 3000 

cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 3060 

acggatggca tgacagtaag agaattatgc agtgctgcca taagcatgag tgataacact 3120 

gcggccaact tacttctgac aacgatcgga ggaccgaagg agctaaccgc tttttttcac 3180 

aacatggggg atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata 3240 

ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta 3300 

ttaactggcg aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg 3360 

gataaagttg caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat 3420 

aaatctggag ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt 3480 

aagccctccc gtatcgtagt tatctacacg acgggcagtc aggcaactat ggatgaacga 3540 

aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa 3600 

gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag 3660 

gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac 3720 

tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc 3780 

gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat 3840 

caagagctac caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat 3900 

actgtccttc tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct 3960 

acatacctcg ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt 4020 

cttaccgggt tggactcaag acgatagtta ccggataagg cgqagcggtc gggctgaacg 4080 

gggggttcgt gcacacagcc cagcttggag cgaacgacct acaccgaact gagataccta 4140 

cagcgtgagc attgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccg 4200 
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fitaaffcffcca eefitcggaac aggagagcgc acgagggagc ttccaggggg gaacgcctgg 


4260 


tatctttata ertcctfftcee etttcficcac ctctgacttfi agcgtcgatt tttgtgatgc 


4320 


tcertraaoracr aarrgaecct ateeaaaaac ficcascaacfi cgficcttttt acggttcctg 


4380 


ffccttttffct ffcrccttttfitc tcacatcttc tttcctgcgt tatcccctga ttctgtggat 


4440 


aaccsrtatta ccecctttea stfiasctgat accgctcgcc gcagccgaac gaccgagcgc 


4500 


aeceaertracr teaeceaeea a£[C£[£[aa£fa£r cficctsatgc figtattttct ccttacgcat 


4560 


rtfirtffraata tttrararrcr catatatsret ficactctcae tacaatctgc tctgatgCCg 


4620 


CakagLtaag CCogLd-LaCa CtCUgULatO ^utau^tgav^ t6k/a.a6&u&«- bssv^v^v^^cia 


4680 


raertrrrrrer errrarerffcrErr rtcrccaccat acccacfiCCS aaacaaSCgC tcatgagCCC 


4740 


annatorapCTa anma^f rf f rrrratrfffft era t crt cffffCff atataGtSTCffC ca£[CaaCCgC 


4800 


arrt or tcy err cr rracrtorat er rffffrrarsat ffCfftccCTCrcfir tactassatct tRagatctCR 


4860 




4871 <210> 


10 <211> 3703 <212> DNA <213> dMC75 plasmid full seauence 


<400> 10 


faatarerart ractataeere acaccacaac fifftttccctc tagaaataat tttgtttaac 


60 


1 1 1 aacraacrcy acratatarat atcfcrat crtffc teateraccca ctctccattfi aRtttacctg 


120 


traotrtt acr aaatraacrrr trratrtrtt CfcaCfat rtaCT tcafitatcatt Srtacatagta 


180 


at aaaaarar' r»t at ttaeraa tffcrtarrt CTC affaaarraerff ccasttctcca aasctcctga 

d L^^dddVdl.^ l# d l» V L> dgdd l*BS d\^v« l> o^ Ct^CtCiCLV^Vy Ci^^ V^V^d.^ W v v* v/m mm^vwx^vi^v* 


240 


tctacaaagt ttccaaccga ttttctgggg tcccagacag gttcagtggc agtggatcag 


300 


ggacagattt cacactcaag atcagcagag tggaggctga ggatctggga gtt tat tact 


360 


gctttcaagg ttcacatgtt ccattcacgt tcggctcggg gacaaagttg gaaataaaac 


420 


gggctgatgc tgcaccaact gtatccatct tcccaccatc cagtgagcag ttaacatctg 


480 
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gaggtgcctc agtcgtgtgc ttcttgaaca acttctaccc caaagacatc aatgtcaagt 540 

ggaagattga tggcagtgaa cgacaaaatg gcgtcctgaa cagttggact gatcaggaca 600 

gcaaagacag cacctacagc atgagcagca ccctcacgtt gaccaaggac gagtatgaac 660 

gacataacag ctatacctgt gaggccactc acaagacatc aacttcaccc attgtcaaga 720 

gcttcaacag gaatgagtgt ggtaaagctt aatgaattcg gctgctaaca aagcccgaaa 780 

ggaagctgag ttggctgctg ccaccgctga gcaataacta gcataacccc ttgggcctct 840 

aaacgggtct tgaggggttt tttgctgaaa ggaggaacta tatccggatc ggagatcaat 900 

tctggcgtaa tagcgaagag gcccgcaccg atcgcccttc ccaacagttg cgtagcctga 960 

atggcgaatg ggacgcgccc tgtagcggcg cattaagcgc ggcgggtgtg gtggttacgc 1020 

gcagcgtgac cgctacactt gccagcgccc tagcgcccgc tcctttcgct ttcttccctt 1080 

cctttctcgc cacgttcgcc ggctttcccc gtcaagctct aaatcggggg ctccctttag 1140 

ggttccgatt tagtgcttta cggcacctcg accccaaaaa acttgattag ggtgatggtt 1200 

cacgtagtgg gccatcgccc tgatagacgg tttttcgccc tttgacgttg gagtccacgt 1260 

tctttaatag tggactcttg ttccaaactg gaacziacact caaccctatc tcggtctatt 1320 

cttttgattt ataagggatt ttgccgattt cggcctattg gttaaaaaat gagctgattt 1380 

aacaaaaatt taacgcgaat tttaacaaaa tattaacgtt tacaatttca ggtggcactt 1440 
ttcggggaaa tgtgcgcgga acccctattt gtttattttt ctaaatacat tcaaatatgt 1500 
atccgctcat gagacaataa ccctgataaa tgcttcaata atattgaaaa aggaagagta 1560 
tgagtattca acatttccgt gtcgccctta ttcccttttt tgcggcattt tgccttcctg 1620 
tttttgctca cccagaaacg ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac 1680 
gagtgggtta catcgaactg gatctcaaca gcggtaagat ccttgagagt tttcgccccg 1740 
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aagaacgttt tccaatgatg agcactttta aagttctgct atgtggcgcg gtattatccc 1800 

gtattgacgc cgggcaagag caactcggtc gccgcataca ctattctcag aatgacttgg 1860 

ttgagtactc accagtcaca gaaaagcatc ttacggatgg catgacagta agagaattat 1920 

gcagtgctgc cataagcatg agtgataaca ctgcggccaa cttacttctg acaacgatcg 1980 

gaggaccgaa ggagctaacc gctttttttc acaacatggg ggatcatgta actcgccttg 2040 

atcgttggga accggagctg aatgaagcca taccaaacga cgagcgtgac accacgatgc 2100 

ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg cgaactactt actctagctt 2160 

cccggcaaca attaatagac tggatggagg cggataaagt tgcaggacca cttctgcgct 2220 

cggcccttcc ggctggctgg tttattgctg ataaatctgg agccggtgag cgtgggtctc 2280 

gcggtatcat tgcagcactg gggccagatg gtaagccctc ccgtatcgta gttatctaca 2340 

cgacgggcag tcaggcaact atggatgaac gaaatagaca gatcgctgag ataggtgcct 2400 

cactgattaa gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt 2460 

taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga 2520 

ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc agaccccgta gaaaagatca 2580 

aaggatcttc ttgagatcct ttttttctgc gcgtaatctg ctgcttgcaa acaaaaaaac 2640 

caccgctacc agcggtggtt tgtttgccgg atcaagagct accaactctt tttccgaagg 2700 

taactggctt cagcagagcg cagataccaa atactgtcct tctagtgtag ccgtagttag 2760 

gccaccactt caagaactct gtagcaccgc ctacatacct cgctctgcta atcctgttac 2820 

cagtggctgc tgccagtggc gataagtcgt gtcttaccgg gttggactca agacgatagt 2880 

taccggataa ggcgcagcgg tcgggctgaa cggggggttc gtgcacacag cccagcttgg 2940 

agcgaacgac ctacaccgaa ctgagatacc tacagcgtga gcattgagaa agcgccacgc 3000 
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ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg cagggtcgga acaggagagc 3060 

gcacgaggga gcttccaggg gggaacgcct ggtatcttta tagtcctgtc gggtttcgcc 3120 

acctctgact tgagcgtcga tttttgtgat gctcgtcagg ggggccgagc ctatggaaaa 3180 

acgccagcaa cgcggccttt ttacggttcc tggccttttg ctggcctttt gctcacatgt 3240 

tctttcctgc gttatcccct gattctgtgg ataaccgtat taccgccttt gagtgagctg 3300 

ataccgctcg ccgcagccga acgaccgagc gcagcgagtc agtgagcgag gaagcggaag 3360 

agcgcctgat gcggtatttt ctccttacgc atctgtgcgg tatttcacac cgcatatatg 3420 

gtgcactctc agtacaatct gctctgatgc cgcatagtta agccagtata cactccgcta 3480 

tcgctacgtg actgcaagga gatggcgccc aacagtcccc cggccacggg gcctgccacc 3540 

atacccacgc cgaaacaagc gctcatgagc ccgaagtggc gagcccgatc ttccccatcg 3600 

gtgatgtcgg cgatataggc gccagcaacc gcacctgtgg cgccggtgat gccggccacg 3660 

atgcgtccgg cgtagaggat cttgagatct cgatccgcga aat 3703 <210> 

11 <211> 5576 <212> DNA <213> pLSC52 plasmid full sequence <400> 11 

taatacgact cactataggg agaccacaac ggtttccctc tagaaataat tttgtttaac 60 

tttaagaagg agatatacat atggatgtga agctggtgga atctggagga ggcttagtgc 120 

agcctggagg gtccctgaaa ctctcctgtg caacctctgg attcactttc agtgactatt 180 

acatgtattg ggttcgccag actccagaga agaggctgga gtgggtcgca tacattagta 240 

atgatgatag ttccgccgct tattcagaca ctgtaaaggg ccggttcacc atctccagag 300 

acaatgccag gaacaccctc tacctgcaaa tgagccgtct gaagtctgag gacacagcca 360 

tatattcctg tgcaagagga ctggcctggg gagcctggtt tgcttactgg ggccaaggga 420 

ctctggtcac tgtctctgca gccaaaacga cacccccatc tgtctatcca ctggcccctg 480 
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gatctgctgc ccaaactaac tccatggtga ccctgggatg cctggtcaag ggctatttcc 540 

ctgagccagt gacagtgacc tggaactctg gatccctgtc cagcggtgtg cacaccttcc 600 

cagctgtcct gcagtctgac ctctacactc tgagcagctc agtgactgtc ccctccagca 660 

cctggcccag cgagaccgtc acctgcaacg ttgcccaccc ggccagcagc accaaggtgg 720 

acaagaaaat tgtgcccagg gattgtggtg agcccaaatc ttgtgacaaa actcacacat 780 

gcccaccgtg cccagcacct gaactcctgg ggggaccgtc agtcttcctc ttccccccaa 840 

aacccaagga caccctcatg atctcccgga cccctgaggt cacatgcgtg gtggtggacg 900 

tgagccacga agaccctgag gtcaagttca actggtacgt ggacggcgtg gaggtgcata 960 

atgccaagac aaagccgcgg gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc 1020 

tcaccgtcct gcaccaggac tggctgaatg gcaaggagta caagtgcaag gtctccaaca 1080 

aagccctccc agcccccatc gagaaaacca tctccaaagc caaagggcag ccccgagaac 1140 

cacaggtgta caccctgccc ccatcccggg atgagctgac caagaaccag gtcagcctga 1200 

cctgcctggt caaaggcttc tatcccagcg acatcgccgt ggagtgggag agcaatgggc 1260 

agccggagaa caactacaag accacgcctc ccgtgctgga ctccgacggc tccttcttcc 1320 

tctacagcaa gctcaccgtg gacaagagca ggtggcagca ggggaacgtc ttctcatgct 1380 

ccgtgatgca tgaggctctg cacaaccact acacgcagaa gagcctctcc ctgtctccgg 1440 

gtaaaggcgg aggcggatcc ggtggtggcg gttctaaagc ttccggaggt cccgagggcg 1500 

gcagcctggc cgcgctgacc gcgcaccagg cttgccacct gccgctggag actttcaccc 1560 

gtcatcgcca gccgcgcggc tgggaacaac tggagcagtg cggctatccg gtgcagcggc 1620 
tggtcgccct ctacctggcg gcgcggctgt cgtggaacca ggtcgaccag gtgatccgca 1680 
acgccctggc cagccccggc agcggcggcg acctgggcga agcgatccgc gagcagccgg 1740 
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agcaggcccg tctggccctg accctggccg ccgccgagag cgagcgcttc gtccggcagg 1800 

gcaccggcaa cgacgaggcc ggcgcggcca acggcccggc ggacagcggc gacgccctgc 1860 

tggagcgcaa ctatcccact ggcgcggagt tcctcggcga cggcggcgac gtcagcttca 1920 

gcacccgcgg cacgcagaac tggacggtgg agcggctgct ccaggcgcac cgccaactgg 1980 

aggagcgcgg ctatgtgttc gtcggctacc acggcacctt cctcgaagcg gcgcaaagca 2040 

tcgtcttcgg cggggtgcgc gcgcgcagcc aggacctcga cgcgatctgg cgcggtttct 2100 

atatcgccgg cgatccggcg ctggcctacg gctacgccca ggaccaggaa cccgacgcac 2160 

gcggccggat ccgcaacggt gccctgctgc gggtctatgt gccgcgctcg agcctgccgg 2220 

gcttctaccg caccagcctg accctggccg cgccggaggc ggcgggcgag gtcgaacggc 2280 

tgatcggcca tccgctgccg ctgcgcctgg acgccatcac cggccccgag gaggaaggcg 2340 

ggcgcctgga gaccattctc ggctggccgc tggccgagcg caccgtggtg attccctcgg 2400 

cgatccccac cgacccgcgc aacgtcggcg gcgacctcga cccgtccagc atccccgaca 2460 

aggaacaggc gatcagcgcc ctgccggact acgccagcca gcccggcaaa ccgccgcgcg 2520 
aggacctgaa gtaactgccg cgaccggccg gctcccttcg caggagccgg ccttctcggg 2580 
gcctggccat acatcaggtt ttcctgatgc cagcccaatc gaatatgaat tcggctgcta 2640 
acaaagcccg aaaggaagct gagttggctg ctgccaccgc tgagcaataa ctagcataac 2700 
cccttgggcc tctaaacggg tcttgagggg ttttttgctg aaaggaggaa ctatatccgg 2760 
atcggagatc aattctggcg taatagcgaa gaggcccgca ccgatcgccc ttcccaacag 2820 
ttgcgtagcc tgaatggcga atgggacgcg ccctgtagcg gcgcattaag cgcggcgggt 2880 
gtggtggtta cgcgcagcgt gaccgctaca cttgccagcg ccctagcgcc cgctcctttc 2940 
gctttcttcc cttcctttct cgccacgttc gccggctttc cccgtcaagc tctaaatcgg 3000 
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gggctccctt tagggttccg atttagtgct ttacggcacc tcgaccccaa aaaacttgat 3060 

tagggtgatg gttcacgtag tgggccatcg ccctgataga cggtttttcg ccctttgacg 3120 

ttggagtcca cgttctttaa tagtggactc ttgttccaaa ctggaacaac actcaaccct 3180 

atctcggtct attcttttga tttataaggg attttgccga tttcggccta ttggttaaaa 3240 

aatgagctga tttaacaaaa atttaacgcg aattttaaca aaatattaac gtttacaatt 3300 

tcaggtggca cttttcgggg aaatgtgcgc ggaaccccta tttgtttatt tttctaaata 3360 

cattcaaata tgtatccgct catgagacaa taaccctgat aaatgcttca ataatattga 3420 

aaaaggaaga gtatgagtat tcaacatttc cgtgtcgccc ttattccctt ttttgcggca 3480 

ttttgccttc ctgtttttgc tcacccagaa acgctggtga aagtaaaaga tgctgaagat 3540 

cagttgggtg cacgagtggg ttacatcgaa ctggatctca acagcggtaa gatccttgag 3600 

agttttcgcc ccgaagaacg ttttccaatg atgagcactt ttaaagttct gctatgtggc 3660 

gcggtattat cccgtattga cgccgggcaa gagcaactcg gtcgccgcat acactattct 3720 

cagaatgact tggttgagta ctcaccagtc acagaaaagc atcttacgga tggcatgaca 3780 

gtaagagaat tatgcagtgc tgccataagc atgagtgata acactgcggc caacttactt 3840 

ctgacaacga tcggaggacc gaaggagcta accgcttttt ttcacaacat gggggatcat 3900 

gtaactcgcc ttgatcgttg ggaaccggag ctgaatgaag ccataccaaa cgacgagcgt 3960 

gacaccacga tgcctgtagc aatggcaaca acgttgcgca aactattaac tggcgaacta 4020 

cttactctag cttcccggca acaattaata gactggatgg aggcggataa agttgcagga 4080 

ccacttctgc gctcggccct tccggctggc tggtttattg ctgataaatc tggagccggt 4140 

gagcgtgggt ctcgcggtat cattgcagca ctggggccag atggtaagcc ctcccgtatc 4200 

gtagttatct acacgacggg cagtcaggca actatggatg aacgaaatag acagatcgct 4260 
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gagataggtg cctcactgat taagcattgg taactgtcag accaagttta ctcatatata 4320 

ctttagattg atttaaaact tcatttttaa tttaaaagga tctaggtgaa gatccttttt 4380 

gataatctca tgaccaaaat cccttaacgt gagttttcgt tccactgagc gtcagacccc 4440 

gtagaaaaga tcaaaggatc ttcttgagat cctttttttc tgcgcgtaat ctgctgcttg 4500 

caaacaaaaa aaccaccgct accagcggtg gtttgtttgc cggatcaaga gctaccaact 4560 

ctttttccga aggtaactgg cttcagcaga gcgcagatac caaatactgt ccttctagtg 4620 

tagccgtagt taggccacca cttcaagaac tctgtagcac cgcctacata cctcgctctg 4680 

ctaatcctgt taccagtggc tgctgccagt ggcgataagt cgtgtcttac cgggttggac 4740 

tcaagacgat agttaccgga taaggcgcag cggtcgggct gaacgggggg ttcgtgcaca 4800 

cagcccagct tggagcgaac gacctacacc gaactgagat acctacagcg tgagcattga 4860 

gaaagcgcca cgcttcccga agggagaaag gcggacaggt atccggtaag cggcagggtc 4920 

ggaacaggag agcgcacgag ggagcttcca ggggggaacg cctggtatct ttatagtcct 4980 

gtcgggtttc gccacctctg acttgagcgt cgatttttgt gatgctcgtc aggggggccg 5040 

agcctatgga aaaacgccag caacgcggcc tttttacggt tcctggcctt ttgctggcct 5100 

tttgctcaca tgttctttcc tgcgttatcc cctgattctg tggataaccg tattaccgcc 5160 

tttgagtgag ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc 5220 

gaggaagcgg aagagcgcct gatgcggtat tttctcctta cgcatctgtg cggtatttca 5280 

caccgcatat atggtgcact ctcagtacaa tctgctctga tgccgcatag ttaagccagt 5340 

atacactccg ctatcgctac gtgactgcaa ggagatggcg cccaacagtc ccccggccac 5400 

ggggcctgcc accataccca cgccgaaaca agcgctcatg agcccgaagt ggcgagcccg 5460 

atcttcccca tcggtgatgt cggcgatata ggcgccagca accgcacctg tggcgccggt 5520 
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gatgccggcc acgatgcgtc cggcgtagag gatcttgaga tctcgatccg cgaaat 5576 <210> 

12 <211> 4263 <212> DNA <213> pKL4 plasmid full sequence <400> 12 
taatacgact cactataggg agaccacaac ggtttccctc tagaaataat tttgtttaac 60 

tttaagaagg agatatacat atgcatcacc atcaccatca cgatgtgaag ctggtggaat 120 

ctggaggagg cttagtgcag cctggagggt ccctgaaact ctcctgtgca acctctggat 180 

tcactttcag tgactattac atgtattggg ttcgccagac tccagagaag aggctggagt 240 

gggtcgcata cattagtaat gatgatagtt ccgccgctta ttcagacact gtaaagggcc 300 

ggttcaccat ctccagagac aatgccagga acaccctcta cctgcaaatg agccgtctga 360 

agtctgagga cacagccata tattcctgtg caagaggact ggcctgggga gcctggtttg 420 

cttactgggg ccaagggact ctggtcactg tctctgcagc caaaacgaca cccccatctg 480 

tctatccact ggcccctgga tctgctgccc aaactaactc catggtgacc ctgggatgcc 540 

tggtcaaggg ctatttccct gagccagtga cagtgacctg gaactctgga tccctgtcca 600 

gcggtgtgca caccttccca gctgtcctgc agtctgacct ctacactctg agcagctcag 660 

tgactgtccc ctccagcacc tggcccagcg agaccgtcac ctgcaacgtt gcccacccgg 720 

ccagcagcac caaggtggac aagaaaattg tgcccaggga ttgtggtgct aagccttgca 780 

tagctacaca agcttccggt ggtggcggat ctggaggtgg cggaagcgga ggtcccgagg 840 
tgacaggggg aatggcaagc aagtgggatc agaagggtat ggacattgcc tatgaggagg 900 
cggccttagg ttacaaagag ggtggtgttc ctattggcgg atgtcttatc aataacaaag 960 

acggaagtgt tctcggtcgt ggtcacaaca tgagatttca aaagggatcc gccacactac 1020 

atggtgagat ctccactttg gaaaactgtg ggagattaga ^gcaaagtg tacaaagata 1080 

ccactttgta tacgacgctg tctccatgcg acatgtgtac aggtgccatc atcatgtatg 1140 
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gtattccacg ctgtgttgtc ggtgagaacg ttaatttcaa aagtaagggc gagaaatatt 1200 

tacaaactag aggtcacgag gttgttgttg ttgacgatga gaggtgtaaa aagatcatga 1260 

aacaatttat cgatgaaaga cctcaggatt ggtttgaaga tattggtgag taggaattcg 1320 

gctgctaaca aagcccgaaa ggaagctgag ttggctgctg ccaccgctga gcaataacta 1380 

gcataacccc ttgggcctct aaacgggtct tgaggggttt tttgctgaaa ggaggaacta 1440 

tatccggatc ggagatcaat tctggcgtaa tagcgaagag gcccgcaccg atcgcccttc 1500 

ccaacagttg cgtagcctga atggcgaatg ggacgcgccc tgtagcggcg cattaagcgc 1560 

ggcgggtgtg gtggttacgc gcagcgtgac cgctacactt gccagcgccc tagcgcccgc 1620 

tcctttcgct ttcttccctt cctttctcgc cacgttcgcc ggctttcccc gtcaagctct 1680 

aaatcggggg ctccctttag ggttccgatt tagtgcttta cggcacctcg accccaaaaa 1740 

acttgattag ggtgatggtt cacgtagtgg gccatcgccc tgatagacgg tttttcgccc 1800 

tttgacgttg gagtccacgt tctttaatag tggactcttg ttccaaactg gaacaacact 1860 

caaccctatc tcggtctatt cttttgattt ataagggatt ttgccgattt cggcctattg 1920 

gttaaaaaat gage t gat tt aacaaaaatt taacgcgaat tttaacaaaa tattaacgtt 1980 

tacaatttca ggtggcactt ttcggggaaa tgtgcgcgga acccctattt gtttattttt 2040 

ctaaatacat tcaaatatgt atccgctcat gagacaataa ccctgataaa tgcttcaata 2100 
atattgaaaa aggaagagta tgagtattca acatttccgt gtcgccctta ttcccttttt 2160 
tgcggcattt tgccttcctg tttttgctca cccagaaacg ctggtgaaag taaaagatgc 2220 
tgaagatcag ttgggtgcac gagtgggtta catcgaactg gatctcaaca gcggtaagat 2280. 
ccttgagagt tttcgccccg aagaacgttt tccaatgatg agcactttta aagttctgct 2340 
atgtggcgcg gtattatccc gtattgacgc cgggcaagag caactcggtc gccgcataca 2400 
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ctattctcag aatgacttgg ttgagtactc accagtcaca gaaaagcatc ttacggatgg 


2460 


catgacagta agagaattat gcagtgctgc cataagcatg agtgataaca ctgcggccaa 


2520 


cttacttctg acaacgatcg gaggaccgaa ggagctaacc gctttttttc acaacatggg 


2580 


ggatcatgta actcgccttg atcgttggga accggagctg aatgaagcca taccaaacga 


2640 


cgagcgtgac accacgatgc ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg 


2700 


cgaactactt actctagctt cccggcaaca attaatagac tggatggagg cggataaagt 


2760 


tgcaggacca cttctgcgct cggcccttcc ggctggctgg tttattgctg ataaatctgg 


2820 


agccggtgag cgtgggtctc gcggtatcat tgcagcactg gggccagatg gtaagccctc 


2880 


ccgtatcgta gttatctaca cgacgggcag tcaggcaact atggatgaac gaaatagaca 


2940 


gatcgctgag ataggtgcct cactgattaa gcattggtaa ctgtcagacc aagtttactc 


3000 


atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat 


3060 


cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc 


3120 


agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg 


3180 


ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct 


3240 


accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct 


3300 


tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct 


3360 


cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg 


3420 


gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc 


3480 


gLgL/dodudg uccdgcLigg agcgaacgac ciacaccgaa cigagatacc tacagcgtga 


3540 


gcattgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg 


3600 


cagggtcgga acaggagagc gcacgaggga gcttccaggg gggaacgcct ggtatcttta 


3660 


130-129 






10^110043599 ^^ ^^>: 2004/7/6 



tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg 3720 

ggggccgagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg 3780 

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat 3840 

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc 3900 

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg 3960 

tatttcacac cgcatatatg gtgcactctc agtacaatct gctctgatgc cgcatagtta 4020 

agccagtata cactccgcta tcgctacgtg actgcaagga gatggcgccc aacagtcccc 4080 
cggccacggg gcctgccacc atacccacgc cgaaacaagc gctcatgagc ccgaagtggc 4140 
gagcccgatc ttccccatcg gtgatgtcgg cgatataggc gccagcaacc gcacctgtgg 4200 
cgccggtgat gccggccacg atgcgtccgg cgtagaggat cttgagatct cgatccgcga 4260 aat 

4263 



130-130 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
(^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



